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SYNOPSIS 
 
An Experimental Study to Assess the Effectiveness of Ice Compress 
Application upon the Level of Pain among Patients with Chest Drainage in Global 
Hospitals and Health City, Chennai. 
 
The Objectives of the Study were, 
 
 
 
1.  To assess the level of pain before and after ice compress application among the 
control and experimental group of patients with chest drainage. 
2.  To evaluate the effectiveness of ice compress by comparing the pre test and post 
test level of pain among the control and experimental group of patients with 
chest drainage. 
3.  To find out the association between selected demographic variables and the level 
of pain of  control and the experimental group of patients with chest drainage 
before and after ice compress application. 
4.  To find out the association between the selected clinical variables and the level 
of pain of  control and the experimental group of patients with chest drainage 
before and after ice compress application. 
5.  To determine the level of satisfaction among the experimental group of patients 
with chest drainage before and after ice compress application. 
 
The conceptual framework for the study was developed on the basis of King’s 
Goal Attainment Model, which was modified for the present study. An intensive review 
of literature and experts guidance laid the foundation to the development of tools such as 
demographic  variable  proforma,  clinical  variable  proforma,  and  patient  satisfaction 
rating scale. 
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In this study, true experimental research design was adopted. The present study 
was conducted at Global Hospitals and Health City, Chennai among patients with chest 
drainage. The sample size for  the present study was 60 patients with chest drainage, 
among  which,  30  patients  were  assigned  to   control  group  and  30  patients  to 
experimental group who satisfied the inclusion criteria. 
 
The investigator used the demographic and clinical variable proforma of patients 
to obtain the baseline data. Standardized Numerical rating pain assessment scale and 
Mc Gill pain questionnaire were used to assess the level of pain before and after ice 
compress application and rating scale to assess the level of satisfaction of patient about 
ice compress application. The data collection tools were  validated and reliability was 
established. After the pilot study, the data collection of the main study was conducted 
for period of 4 weeks. The collected information was tabulated and analyzed by 
using appropriate descriptive and inferential statistics. 
 
The Major Findings of the Study 
 
  Most of the patients were in the age group of 41-60 years (40%, 66.67%), were 
males (53.34%, 86.67%), living in urban region (63.34%, 66.67%), majority were 
moderate workers (93.34%,  76.67%), were non vegetarians(70%, 90%),most of 
them had no family history of  cardiovascular and respiratory diseases (53.34%, 
66.67%), in control and experimental group respectively. 
 
  Majority of the patients in the control and experimental group have undergone 
cardiac surgery (80%, 73.34%), with both pleural and anterior chest drains (50%, 
73.34%) had  chest  drain  for one  to  three  days  (90%,  83.34%), a significant 
percentage of patients  were in BMI  20 – 25sq.m (40%, 40%) and all the patients 
v  
 
were on oral NSAIDs (100%, 100%)  respectively.  Majority of them had no 
previous experience with chest drainage (96.67%, 90%), and most patients had co 
morbid illness (60%, 56.67%) in control and experimental group respectively. 
  Majority of patients in control group had severe level of pain in pre test as well as 
in  post  test  (100%,  100%)  respectively.  In  the  experimental  group  almost 
everybody  had  severe  level  of  pain  in  pre  test  (100%).  However  after  ice 
compress  application,  majority  of  them   had   mild  level  of  pain  (90%)  in 
experimental group of patients. 
  Majority of patients in control group had stabbing type of pain(33.34%, 30%), 
most of them had sharp and burning pain (23.34%, 23.34%) in pre test and post 
test respectively. In  experimental group, majority of patients experienced sharp 
pain (46.67%, 46.67%), most of them had stabbing type of pain (30%, 20%) in 
pre test and post test respectively 
    In control group the mean and standard deviation of level of pain measured 
using Numerical  rating  scale  (M=9.13,7.06  &  SD=0.62,  0.77)  and  Mc  Gill  
pain questionnaire (M=3,2 &  SD=0.17, 0.51) before and after chest drain 
removal, whereas in experimental group mean  and standard deviation of level 
of pain measured using Numerical rating scale (M=9, 1.8 & SD=0.81, 1.11) and 
Mc Gill pain questionnaire (M=3, 0.1 & SD=0, 0.39) before and after 
administration of ice compress  therapy.  The difference was found to be 
statistically significant at p<0.001 and since‘t’ value is higher than the table 
value; ice compress application is effective in  reducing patients pain during 
chest drainage removal. Hence the null hypothesis Ho2 was rejected. 
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 Majority of the patients (93.33%) were highly satisfied with the approach of 
researcher, (90%)  of   patients  were  highly  satisfied  with  the  method  of  ice  
compress application and (93.33%) of patients were highly satisfied with the 
effectiveness of ice compress application. 
  There  was  no  significant  association  between  selected demographic  variables 
namely age,  educational status, marital status, type of diet, family history and 
level of pain in control and  experimental group of patients. But there was a 
significant association between history of smoking and alcoholism (χ2 =4.80, 
df=1), (p<0.05) and the level of pain in experimental group of patients. Hence 
the  null  hypothesis Ho4 was partially rejected with regard to history of smoking 
and alcoholism. 
  There was no significant association between selected clinical variables like type 
and  number   of   chest  drain,  BMI,  previous  experience  of  chest  drainage, 
ambulation, and level of pain in control and experimental group of patients. But 
there was a significant association between those who had undergone cardiac 
surgeries (χ2 =5.48, df=1), (p<0.02) and the level of pain in experimental group 
of patients. Hence the null hypothesis  Ho5  was  partially  rejected  with  regard  
to  diagnosis  of   cardiac surgeries. 
Recommendations 
 
  A   similar   study   could   be   undertaken   on   larger   scale   for   more   valid 
generalization. 
  This study could be replicated in different settings. 
 
  The  study  could  be  conducted  to  compare  different  non  pharmacological 
methods of pain management. 
  Pain management protocol with incorporated ice compress application can be 
made and put in to practice. 
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Chapter – 1 
Introduction 
 
 1 
CHAPTER I 
INTRODUCTION 
Background of the Study 
“It is easier to find men who will volunteer to die, than to find those who are willing to 
endure pain with patience’’ 
                                                                                                        -  Julis Caesar 
      In the last two decades of human life, changing lifestyles and patient’s rights 
have been impredictable and thus it plays an important role in physiological and 
psychological behavior of human life. With an enormous increase in chronic non 
communicable disorders, the incidence of cardiac and thoracic surgeries has increased 
throughout with concomitant rise in interventions required to treat these disorders. 
 
  The need for relief of pain is of serious health concern of today in this society. 
The word pain is an unpleasant feeling often caused by intense or damaging stimuli, 
such as stubbing a toe, burning a finger, putting alcohol on a cut. 
 
The International Association for the Study of Pain's widely used definition 
states, pain is an unpleasant sensory and emotional experience associated with actual or 
potential tissue damage, or described in terms of such damage. Pain makes an individual 
to withdraw from damaging situations, motivates them to protect a damaged body part 
while it heals, and to avoid similar experiences in the future.  
 
  Most pain resolves promptly once the painful stimulus is removed and the body 
has healed, but sometimes pain persists despite removal of the stimulus and apparent 
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healing of the body; and sometimes pain arises in the absence of any detectable 
stimulus, damage or disease.  
 
Pain is the most common reason for physician consultation. It is a major 
symptom in many medical conditions, and can significantly interfere with a person's 
quality of life and general functioning. Psychological factors such as social support, 
hypnotic suggestion, excitement, or distraction can significantly modulate pain's 
intensity or unpleasantness. 
 
           As pain now being a serious matter of concern in the public, health care and 
global health care organizations like WHO focuses on pain management by 
implementing pain ladders, therapies of alternative and complimentary, heat and cold 
application. Cryotherapy and ice massages have gained confidence in reducing the 
perception of pain by diminishing nervous system response of pain; it increases the 
blood circulation to the abdominal organs, activates metabolic functions, reduces 
inflammation and calms the nervous system.  
 
Having an ice pack around can be very useful for relieving everyday pain or 
discomfort. One of the most common uses for ice packs is to treat injuries. The 
application of ice to skin helps reduce pain, swelling, bleeding and muscle spasms. Ice 
massage produces a feeling of comfort and relieves pain and congestion. This has 
gained potential for usage in controlling pain perception. The three methods of ice 
application which are practised clinically to minimise pain in most of the physiological 
situations are ice massage, ice bath and ice pack. 
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 Nursing is not simply a collection of specific skills and the nurse is not simply a 
person trained to perform specific tasks whereas nursing is a profession. No one factor 
absolutely differentiates a job from a profession, but the difference is important in terms 
of how nurses practice. The practice of professional nursing and nursing knowledge has 
been developed over time through development of nursing theories and research. 
 
In order to provide a high quality of care, it is necessary that nurses should use 
best available cost effective basic nursing skills to enhance patient comfort and 
satisfaction without any adverse physiological effects. Thus use of ice compress to 
relieve pain during chest drain removal can be incorporated into clinical practice and 
formulate a protocol for chest drain removal. 
 
The nursing care for patients with chest drain includes physical and broadened 
psychosocial care. Specific standards are needed to provide efficient care for patients 
with chest drainage. But still relief from pain is a major task for the nurses who handle 
patients with chest drainage as pain is more a sensory and an emotional experience for a 
patient.  
 
However use of chemical analgesia has proven to have its own side effects when 
used regardless of various demographic and clinical categories. Hence there is an 
increased need for the development of physical analgesia like ice compress which cause 
numbness of the chest drain site and increase patient’s level of comfort and gratification 
in relieving from pain owing to chest drain removal with no side effects. 
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Need for the Study 
              Maintaining individual health and quality of life is dependent upon many 
variables. One such variable is pain. The presence of pain has been a factor negatively 
affecting the quality of life (Mason 2009).  To alleviate pain quickly many health care 
providers will prescribe narcotic and non narcotic analgesics.  
 
According to National Institute on Drug Abuse (NIDA 2005), 5, 73,000 people 
were first time users of pain relievers in the year 1990; by the year 2000, the number 
increased to 2.5million. 
 
Additionally, according to the face sheets provided by United States drug 
enforcement agency 2010 prescription for narcotics increased significantly from 88 
million in the year 2000 to 130 million prescription by the year 2006. This enormous 
rise in numbers reflects noticeable increase in use of narcotic pain medications. 
 
The ineffective treatment of pain interferes with rest, sleep, deep respirations; 
coughing, ambulation, mood and performing general activities (Watt-Watson, 
2004).Thus removal of chest tube reduce pain and improve ventilator function 
independent of surgical access surgical access and particularly in immediate post 
operative phase. A fast track chest drain removal policy may favour patient’s recovery. 
 
Therefore treating pain effectively can improve patient recovery and outcome at 
an earlier phase of hospitalisation. Pain management is of paramount importance if 
experience of chest drain to be improved. 
 
Initial nursing researches were focussed on determining just what sensations 
patients experienced so that interventions could be based on evidence rather than an 
 5 
assumption that all discomfort was caused by pain. It turned out that in addition to pain, 
patients described the pulling and burning sensations they felt as equally uncomfortable. 
Pain management continues to be a major concern in hospitalized patients.  
 
Pain during chest drain removal can be moderately to severely intense and 
distressing to patients. Patients describe chest tube removal as painful event in 
postoperative recuperation. No national standards have been set associated with chest 
tube removal. Little evidence based research has guided clinicians to alleviate pain.  
 
Analgesics are always not effective in eliminating pain and it has its known 
untoward adverse effects. Utilisation of non pharmacological intervention may assist in 
alleviating pain with no adverse effects. 
 
Ice is an inexpensive, yet astoundingly effective treatment for pain and swelling. 
Unfortunately it is a grossly underutilized tool. A big reason for this is that many 
healthcare providers themselves do not appreciate the benefits of ice packs and other 
cold treatment modalities for pain or swelling. Some providers simply do not know 
about the benefits and therapeutic use of ice. 
 
               Ice initially constricts local blood vessels and decreases tissue temperature. 
Overall, ice will decrease inflammation, decrease pain, speed nutrients to the area, 
promote healing, decrease swelling, decrease tissue damage, decrease muscle spasm.       
      
 As per American heart association statistical report on 2011, every year more 
than 30% patients undergo cardiothoracic surgery, requiring placement of at least one 
chest tube. Removal of these chest tubes has been described as one of the worst 
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intensive care unit experiences for these patients. Pain associated with chest tube 
removal (CTR) has been poorly controlled. 
 
             Several epidemiological studies have shown intensity of pain among certain 
disorders and certain procedures, of which pain perceived by chest drain removal also 
figures out with 47.9% as per recent report of WHO statistical report on 2010. Removal 
of chest tubes causes patients to feel pain and interventions used for reducing the pain 
owing to the removal of chest tubes are not sufficient. 
 
              A study with conducted by Nurcan, et al. (2011) with 140 patients was 
conducted, of whom 70 patients were in the experimental group and 70 patients were in 
the control group, in a thoracic hospital in Turkey. The Visual Analogue Scale score 
was measured immediately after the chest tube removal in the experimental group was 
3·85, compared with 5·60 in the control group. There were significant differences on 
pain with cold application between the two groups prior and after the intervention. 
 
Pain is highly individualized. Having knowledge that cold application plays a 
major role in relaxing muscle, improves blood circulation and numbness of pain 
respectively intended the investigator to take up this intervention to minimize pain. 
Moreover this measure is simple, affordable and can be performed by patients too with 
no side effects. 
 
Nursing services is one of the most components of hospital services. Nurses 
form a very important group, which is the largest single technical group of personnel 
engaged in hospital care next to doctors and consume almost one third of hospital cost. 
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A hospital may be soundly organized; the hospital will fail in its responsibility of 
providing care. 
 
Thus as a part of nursing care, it is important for nurses to assess the level of 
pain and relive the patient from pain using clinical assessment and best available 
nursing skill. Nurses can use their basic available non pharmacological nursing 
measures to relieve the patient from paint and enhance patient comfort which requires 
no orders from physician.  
 
 Non pharmacological measures lay a first line platform to relive from pain and 
anxiety. Use of ice application to treat pain are also greatly welcomed by the patients  as 
the effect of ice applications to relieve pain is greatly known and it is a human  fact 
which is ought to reduce pain with no adverse effects. 
 
 In short, implementation of ice compress application during chest drain removal 
effectively minimises pain and improves the quality of nursing care. By implementing 
ice compress application in clinical practice, the ultimate goal of pain relief for 
hospitalised patients with chest drainage to improve patient satisfaction to gain better 
social and economic benefits. Since the ice compress application has more significant 
effect upon patients undergoing chest drain removal and also it’s a new practice used to 
minimise pain during chest drain removal, the researcher decided to conduct this study. 
 
Statement of the Problem 
An Experimental Study to Assess the Effectiveness of Ice Compress upon the 
Level of Pain among Patients with Chest Drainage in Global hospitals and Health City, 
Chennai. 
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Objectives of the Study 
1. To assess the level of pain before and after ice compress application among the 
control and experimental group of patients with chest drainage  
2. To evaluate the effectiveness of ice compress by comparing the pre test and post 
test level of pain among the control and experimental group of patients with chest 
drainage. 
3. To find out the association between selected demographic variables and the level 
of pain of control and the experimental group of patients with chest drainage 
before and after ice compress application 
4. To find out the association between the selected clinical variables and the level of 
pain of control and the experimental group of patients with chest drainage before 
and after ice compress application 
5. To determine the level of satisfaction among the experimental group of patients 
with chest drainage before and after ice compress application. 
 
Operational Definitions 
Effectiveness 
  In this study, effectiveness refers to the reduction in the level of pain perception 
after ice compress application among experimental group of patients with chest drainage 
which is assessed by standardized pain assessment scale which includes numerical 
rating scale and Mc gill pain questionnaire. 
 
Experimental research  
 It is an objective, systematic, controlled investigation for the purpose of 
predicting and controlling phenomena and examining probability and causality among 
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selected variables. In this study ice compress application is an independent variable and 
level of pain perception is dependent variable. 
 
Ice compress 
   Ice of 4 degree centigrade is placed within a dry guaze for 10 minutes at 10 
minutes interval for four times to minimise the level of pain associated with chest 
drainage. Ice  compress applied to an acute injury for the purpose of decreasing swelling 
and pain. 
 
Chest drain 
A chest tube is a flexible plastic tube that is inserted through the side of the chest 
into the thoracic cavity either post operatively in a cardio thoracic surgery or for 
medical treatment for cardio pulmonary disorders. 
 
Pain 
In this study, pain refers to unpleasant sensory and emotional experience of a 
patient during chest drainage removal. 
 
Patients 
In this study, it refers to patients with chest drainage tubes are taken as 
population. 
 
Level of satisfaction 
It is a feeling of gratification attained or achieved by the patients with chest 
drainage after application of ice compress  as measured by satisfaction rating scale. 
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Assumptions 
    The study assumes that, 
 Presence of chest drainage causes pain and discomfort. 
 Non pharmacological measurements are easily accepted by the patients. 
 Pain tolerance and perception differs from patient to patient. 
 There are different measures practiced to reduce pain. 
 Ice compress causes numbness of the area applied. 
 
Null Hypothesis 
The null hypotheses stated are  
Ho1: There will be no significant difference in the level of pain perception of control 
and the experimental group of patients with chest drainage before and after ice 
compress application. . 
Ho2:  There will be no significant association selected demographic variables and the 
level of pain of control and the experimental group of patients with chest 
drainage before and after ice compress application. 
Ho3: There will be no significant association selected clinical variables and the level 
of pain of control and the experimental group of patients with chest drainage 
before and after ice compress application. 
 
 
Delimitations 
1. The study was limited to patients with chest drainage.  
2. The study was limited to adult patients. 
3. The study period was limited to 4 weeks duration. 
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Conceptual Framework for the study 
 The conceptual framework deals with the interrelated concepts that are 
assessable together in some rational scheme by virtue of their relevance to a common 
theme (Polit and Beck, 2010). 
 
Conceptual framework of present study is based on King’s Goal Attainment 
Theory. According to Imogene King; Nursing is defined as the process of action, 
reaction, interaction, whereby nurses and clients share the information about their 
perception. Through perception and communication they identified the problem through 
which they set goals and take necessary action. 
 
King’s goal attainment theory is based on the concepts of personal, interpersonal 
and social systems including perception, judgement, action, reaction, interaction, 
transaction and perception. 
 
Perception  
A person imports energy from the environment and transforms, processes and 
stores it. The study assumes that there is an interpersonal relationship between the 
nurse, investigator and participants. The nurse investigator perceives that there is a need 
for the development of an alternative nursing care like ice compress therapy around the 
site of chest drainage to reduce the level of pain perception during chest drainage 
removal and assessed using standardised pain assessment scale.  
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Judgement  
 Analyze the areas of action to be carried out. In this study the nurse investigator 
judges that ice compress application around the chest drain site cause numbness and  
reduces the level of pain perception of the patients with chest drainage. Thus the 
researcher takes decision to implement the ice compress application therapy. 
 
Action  
  Individuals export the perceived energy demonstrated as observable behaviours 
by taking physical activity. Nurse investigator takes action by the development of ice 
compress therapy around the chest drain site to relieve patients from pain owing to chest 
drainage removal. 
 
Reaction  
 Reaction is the experience or outcome that are expected as a part of goal 
attainment. The ice compress therapy around the chest drain in experimental group 
patients was highly satisfied. The nurse investigator makes the arrangement for 
disseminating the information regarding ice compress therapy and in turn the patients 
were benefitted. 
 
[Interaction  
 
Refers to verbal and nonverbal behaviour between an individual and the 
environment or among two or more individuals. It involves goal directed perception and 
communication. 
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Action leads to interaction where the nurse investigator executes her ice 
compress therapy upon the level of pain associated with chest drainage and thereby 
patient’s pain level is reduced. 
 
Transaction  
 Imogene King says that the transaction is two individuals mutually identify 
goals and the means to achieve them. They reach an agreement about how to attain 
these goals and then set about to realise them. 
 
 In this study subjects from the experimental group shows highly satisfactory in 
reduction in the level of pain through ice compress application and developed no 
complications.  
 
Feedback  
 Outcome may either be satisfactory or unsatisfactory. Satisfactory shows the 
effectiveness of ice compress application and reduction in the level of pain perception 
and for unsatisfactory the activity is planned again. In this study investigator appraise 
the level of satisfaction about ice compress application through rating scale, if the 
therapy is satisfactory it can be disseminated and implemented to the control group too. 
If unsatisfactory the activity is planned again or other best method is adopted.
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Nurse researcher               
+ 
+ 
 
 
 
  
 
 
Patient 
Perception:  Perceives need for 
reduction of pain through ice 
compress application associated 
with chest drainage 
 
 
Reaction: 
 In control group – ice 
compress is not applied 
In experimental group ice 
compress application around 
the chest drain site 
 
Interaction: 
 Control group- ice compress is 
not applied 
Experimental group – group ice 
compress application around 
the chest drain site that reduces 
the level of pain perception . 
 
Transaction Control group – 
pain assessment 
Experimental group – pain 
assessment 
Judgement: ice compress 
application   cause numbness to 
the area applied and reduces the 
level of pain perception 
Action: ice compress applied to 
chest drain site at 10 min 
interval for ten minutes for an 
hour 
Action:  control group (no ice 
compress application) 
Experimental group (ice compress 
application around the site of 
chest drainage) 
                                         
 
Judgement: ice compress 
application   cause numbness to 
the area applied and reduces the 
level of pain perception 
 
Perception: reduction in level of 
pain assessed by standardised pain 
assessment scales 
Control group no ice 
compress application 
No reduction in level of pain 
perception 
Satisfactory 
Experimental group ice 
compress application around 
the chest drainage site 
Reduction in level of pain 
perception 
Unsatisfactory 
Fig 1: Conceptual Framework based on Kings Goal Attainment Theory 
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Summary 
 
This chapter has dealt with the background, need for the study, and statement of 
the problem, objectives, operational definitions, assumptions, null hypotheses, 
delimitations and conceptual framework. 
 
Organization of the report 
Further aspects of the study are presented in the following five chapters. 
CHAPTER – II Review of literature 
CHAPTER – III Research methodology – which includes research approach, 
design, Setting, population, sample and sampling techniques, tool 
description, content validity and reliability of tools, pilot study, 
data collection procedure and plan for data analysis. 
CHAPTER – IV Analysis and interpretation of data 
CHAPTER – V Discussion 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
Chapter 2 
  Review of Literature
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CHAPTER -II 
REVIEW OF LITERATURE 
A literature review is an organized written presentation of what has been 
published on a topic by scholars (Burns & Groove,2004).The task of reviewing 
literature involves the identification ,selection, critical analysis and reporting of existing 
information on the topics of interest. A review acquaints the researcher with what has 
been done in the field and it minimizes possibilities of unintentional duplications. It 
justifies the need for replication provides the basis of future investigations and help to 
relate the findings of one study to another. 
 
This chapter deals with a review of published and unpublished research studies 
and from related material for the present study. The review helped the investigator to 
develop an insight into the problem area. This helped the investigator in building the 
foundations of the study. 
 
The review of literature for this study is presented under the following headings. 
1. Literature Related to Sensation and Experience of Pain during for Chest 
Drainage Removal. 
2. Literature Related to Interventions for Pain Management in Patients with Chest 
Drainage Removal. 
3. Literature Related to Ice Application for Pain Management of Patients with 
Chest Drainage Removal. 
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Literature Related to Sensation and Experience of Pain during for Chest Drainage 
Removal 
A longitudinal study aimed to determine the impact of chest drain removal on 
pain and pulmonary function after pulmonary resection was studied by Refai et al. 
(2012) upon 164 patients. Post operative chest pain was controlled by standardised 
combination of oral and intravenous non opoids. Static and dynamic pain and forced 
expiratory capacity at one minute were assessed using numerical rating scale before and 
one hour after chest drain removal and measurement were compared by wilcoxon sign 
rank test. The results showed that the pain scores were significantly reduced by 42% and 
41% in static and dynamic measurement respectively after chest drain removal and 
forced expiratory capacity also increased by 12% after chest drain removal.   
 
An exploratory study conducted by Minnaugh, et al. (2002) with 62 hospitalized 
patients to determine the types and intensity of sensations that patients experience when 
chest tubes and Jackson Pratt abdominal tubes were removed. Each subject was 
interviewed after tube removal. Sensations were identified, and intensity of sensation 
was marked on a Visual Analogue Scale.  The most frequently reported sensations were 
pain which accounted to be 77% on Jackson Pratt tube removal and pulling type of 
sensation which constituted 90% upon chest drain removal. 
  
An Audit was conducted for 15 patients with chest drainage and for 60 doctors 
and staff nurses, regarding the experience of chest drain removal and use of analgesia 
with chest drain in place and removal by using postal questionnaire by Cathy Tooley, et 
al. (2002). The results revealed that 70% of patients reported to have painful experience 
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and 47% of staffs recommended use of analgesia and 40 % of the staffs advised to use 
analgesia as and when required which was supported by 70% of patients. 
          
Owen  et al. (2000) conducted a research to understand the patients experience 
with chest drainage. An exploratory study with convenient sampling of  60 cardio 
thoracic patients were taken and assessed  using numerical rating scale. The results 
revealed that 68% patients drew attention to the persistent discomfort and pain 
experienced by patients throughout the entire time that the chest drain remained in situ. 
60% of the patients also experienced short lasting but intense pain when the chest drain 
was removed.  
 
A randomised double blinded study by Mueller  et al. (1999) to analyze the 
duration of chest tube drainage on pain intensity and distribution among 80 patients who 
had cardiac surgery  in two different hospitals were compared. However, in one hospital 
chest tubes were removed by postoperative day 2 or 3, while in the second hospital all 
the drains were usually removed on first post operative day. There was a trend toward 
less pain in the short drainage group, with a statistically significant difference on second 
post operative day (P=0.047). A policy of early chest drain ablation limits pain 
sensation and simplifies nursing care, without increasing the need for repeated pleural 
puncture. Therefore, a policy of short drainage after cardiac surgery should be 
recommended. 
 
A Study conducted by J Cunningham et al. (1991) aimed to determine the 
sensations during chest drain removal. A sample of 36 patients after thoracic surgery out 
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of which 24 were men and 12 were women, had either a mediastinal or a pleural tube 
removal. Sensations were assessed using a visual analogue scale within 15 minutes after 
tube removal. The most frequently reported sensation during chest tube removal was 
burning, followed by pain and pulling with mean intensities of 64, 62, and 45, 
respectively. The sensations and intensities did not differ for those who did and did not 
receive analgesia or for those having a pleural tube versus a mediastinal tube removed. 
Women reported pain more frequently than men.  
 
Literature Related to Interventions for Pain Management in Patients with Chest 
Drainage Removal. 
 
A prospective, randomized and double-blind study was conducted by 
Golmohammadi  et al. (2010) among 80 patients by comparing 1.5µg/kg Fentanyl or 
0.15µg/kg Sufentanil, 10 minutes before removal of chest tube. Pain intensity was 
assessed by measuring visual analogue scale (VAS), 10 minutes before, during, and 5 
and10 minutes after removing chest tubes. Level of sedation, heart rate, arterial blood 
pressure, and oxygenation saturation were recorded at each stage by a blinded observer. 
The results revealed that Mean pain intensity scores 10 minutes before removal of chest 
tube in Fentanyl, and Sufentanil groups were 29.5±12.1 and 31±11.2 respectively. Pain 
scores during chest tube removal were significantly more reduced in Fentanyl (17.21) 
than in Sufentanil group (21.51). Sedation scores remained low in two groups. Both 
Fentanyl and Sufentanil provide adequate analgesia for chest tube removal without 
increasing untoward side effects. 
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A randomized study conducted by Christina Ryan, et al. (2007) compared two 
methods of pain management during chest drain removal for 27 post operative cardio 
surgical patients Pharmacological measures like injection.Ketorolac versus injection. 
Midazolam were compared as against injection. Morphine and injection. Midazolam 
and pain intensity were measured using observational pain scale at 15 minutes later 
chest drain removal. The results revealed that a combination of injection.Ketorolac and 
injection.Midazolam significantly lowered the pain. The differences in pain score from 
4.43 to 0.94 in a combination of injection.Ketorolac and injection.Midazolam and 5.63 
to 1.29 when injection.Morphine and injection.Midazolam was administered was found 
statistically and clinically significant. 
 
Shirley, et al. (2006) found that the deep-breathing relaxation techniques can 
help patients cope with pain and anxiety during a medical procedure following coronary 
bypass surgery. A sample of 40 patients at three acute-care facilities was divided into 
two groups. Subjects either closed their eyes or focused on an object in the room and 
practiced the technique for 5 minutes before healthcare workers removed the chest tube 
dressing and sutures. During the actual chest tube removal, subjects held their breath. 
After the procedure, researchers encouraged patients to continue the deep breathing as 
long as they preferred. Both groups experienced high levels of pain both before and 
during the procedure. However, members of the deep-breathing group reported 
significantly lower pain ratings during the 15-minute period after the procedure. The 
value of this finding is that deep breathing is inexpensive, has no adverse side effects 
and is easy to teach. 
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A randomized double blinded controlled trial was undertaken upon 74 patients 
who underwent cardiac surgery by Puntillo et.al (2006) to assess the pharmacological 
and non pharmacological interventions to alleviate pain during chest tube removal. Four 
interventions were tested as injection. Morphine and procedural information; injection. 
Ketorolac and procedural information; injection. Morphine plus procedural and sensory 
information; and Inj. ketorolac plus procedural and sensory information. Pain intensity 
and pain distress were measured before analgesic administration, immediately after 
chest tube removal, and 20 minutes later .Using ANNOVA the results revealed that 
procedural pain intensity (mean 3.26, SD 3.00) and pain distress (mean 2.98, SD 3.18) 
scores for all were low. The pre education significantly reduces patient anxiety and pain 
distress. 
 
A meta analyses by Bruce et al. (2006) aimed to analyse critically the 
published research on chest drain removal pain and its management, non-
pharmacological intervention studies were summarized and studies of analgesic efficacy 
were critiqued in depth. Fourteen studies were reviewed, including five descriptive 
studies; three studies of non-pharmacological interventions; and six randomized 
controlled trials of morphine, local anaesthetics and Entonox. The majority of studies 
indicated that patients experienced moderate to severe pain during chest drain removal, 
even when morphine or local anaesthetics were given. Morphine alone does not provide 
satisfactory analgesia for chest drain removal pain. Non-steroidal anti-inflammatory 
drugs, local anaesthetics and inhalation agents may have a role to play in providing 
more effective analgesia for this procedure. 
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Broscious  et al. (2004) demonstrated the effects of music therapy for pain 
during chest tube removal after open heart surgery upon 156 patients which consisted of 
control group, white noise, or music. The patient's heart rate and blood pressure were 
measured; pain intensity was measured using numeric rating scale. The patients rated 
their pain immediately after the chest tube removal and 15 minutes later. Physiological 
variables were assessed every 5 minutes until 15 minutes after the chest tubes were 
removed. The results revealed that the  pain intensity, physiological responses, after the 
chest tube removal did not differ significantly among the 3 groups, whereas most 
subjects enjoyed listening to the music, and therefore the use of music as an adjuvant to 
other therapies may be an appropriate nursing intervention. 
 
 A comparative study was conducted to assess the effectiveness of relaxation 
techniques with opoids and opoids alone to reduce pain during chest drain removal by 
Stacy  et al. (2000).A quasi experimental study with convenient sampling of 40 CABG 
patients were undertaken and pain was measured using visual analogue scale before 
chest drain removal , immediately after chest drain removal and at 15 minutes later 
chest drain removal. The data was analysed using ANNOVA and results revealed that 
relaxation exercise along with use of opoids have shown significant reduction in pain 
from 0.995% to 0.006%.This shows relaxation exercises play a vital role in pain 
reduction and management. 
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Literature Related to Ice Compress Application for Pain Reduction in Patients 
with Chest Drainage. 
  
A single blinded randomized study by Leyla et al. (2012) to investigate the 
effect of cold application on pain and anxiety during chest tube removal in 90 patients 
who had undergone cardiac surgery. The application of cold, placebo, or control 
therapies was randomized into three different groups. Sixty minutes before chest tube 
removal was scheduled, 10mg/kg paracetamol intravenously was given to all study 
subjects. Cold and warm packs covered with gauze dressing were applied to the area 
surrounding the chest tubes for 20 minutes. Pain intensity, pain quality and situational 
anxiety for chest tube removal were measured using visual analogue scale and Mill Gill 
pain inventory. The data showed that patients in the cold group had significantly lower 
pain intensity than the placebo group. The application of cold prolonged the length of 
time until analgesics were needed after chest tube removal. Thus the results showed that 
cold application reduced patient’s intensity of pain due to chest tube removal but did not 
affect anxiety levels or the type of pain. 
  
A controlled clinical trial with 140 patients were undertaken to study the effect 
of cold application on the pain owing to chest tube removal for patients with single 
pleural chest tube  Nurcan, et al. ( 2011) in a thoracic hospital ,Turkey. Data were 
collected by patients demographic and health history and Visual Analogue Scale. Cold 
was applied to patients in the experimental group prior to chest tube removal. In the 
experimental group, skin temperature and pain intensity was measured for each patient 
at four time points. In the control group, pain intensity was evaluated for each patient at 
three time points. The results has shown that the Visual Analogue Scale score was 
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measured immediately after the chest tube removal in the experimental group was 3·85, 
compared with 5·60 in the control group. There were significant differences on pain 
with cold application between the two groups prior and after the intervention. Age, 
gender, the number of days the chest tube was inserted and the chest tube insertion 
indication had no effect on the pain owing to chest tube removal. 
 
A study was conducted by Demir, et al. (2010) to evaluate the effectiveness of 
the use of ice for the control of pain associated with chest tube irritation. A sample of 40 
patients who underwent thoracotomy with chest tube placement was taken. Ice in the 
form of flexible and bendable cold gel packs wrapped in fine cloth sheaths was applied 
to the chest tube insertion site at the 24th, 28th, 36th, and 40th postoperative hours for 
20 minutes. To assess the effectiveness of ice application, Verbal Category Scale and 
Behavioural Pain Scale methods were used to measure the severity of pain. Average 
pain severity scores during the mobilization activities, including coughing and walking, 
were compared and found to be significantly lower in the study group patients who 
received cold therapy than in the control group patients (p < .05). Additionally, 
analgesic consumption was lower in the study group than in the control group patients 
(p < .05). As a result, the application of ice to the chest tube insertion site reduced pain 
associated with irritation along with the need for analgesics. 
 
Sauls J, et al. (2010) aimed to use the ice for pain associated with chest tube 
removal among fifty post cardiac surgery patients. The experimental group received ice 
therapy before CTR, whereas control subjects received a placebo. Pain intensity and 
pain distress were measured on a numeric rating scale, and pain quality was measured 
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using the McGill Pain Questionnaire. A significant change in pain over time was noted 
in both groups, with pain intensity and distress being most severe during actual chest 
tube removal. Both groups used all the quality descriptors on the MPQ-SF for the 
sensory and affective components of pain, with cramping and gnawing as the most 
frequently chosen words.  
 
 
Summary 
This chapter has dealt with review of literature related to the problem stated. It 
has helped the researcher to understand the impact of the problem under study. It has 
also enabled the investigator to design the study, develop the tool, and plan the data 
collection procedure and to analyze the data. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chapter 3 
            Research Methodology 
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CHAPTER III 
RESEARCH METHODOLOGY 
 
 The methodology of the research study is defined as the way the client 
information is gathered in order to answer the research question or analyze the research 
problem. 
 
The present study was conducted to assess the effectiveness of ice compress 
application and the level of pain perception among chest drainage patients. It deals in 
brief the different steps undertaken by the investigator for the study. It includes research 
approach, research design, the setting, population, sample and sampling techniques, 
development and description tool, validity, reliability, pilot study, data collection 
procedure and plan for data analysis. 
 
Research Approach 
 
 Research approach is the most significant part of any research. The appropriate 
choice of the research approach depends on the purpose of the research study which is 
undertaken. According to Polit and Beck (2004) evaluate research is an extremely 
applied form of research and involves finding out how well a programme, the practice 
or policy is working. Its goal is to evaluate the success of the programme. In this study, 
the investigator assessed the effectiveness of ice compress application and the level of 
pain perception by using experimental research design. 
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Research Design 
 A research design is the most important methodological design that a researcher 
works in conducting a research study (Polit and Hungler 1999) 
 The research design of nurses is represented diagrammatically as follows:  
R  O1 O2  O3  O4 
R  O1 x O2 O3 O4 
X - Application of ice compress around the chest drainage site 
O1 – pre-test to assess the baseline level of pain. 
O2 – post test before chest drain removal. 
O3 – post test immediately after chest drain removal. 
O4 – post test 15 minutes after chest drain removal. 
 
Variables 
 
Independent variable  
The variable that is believed to cause or influence the dependent variable is the 
independent variable (Polit and Beck, 2008).In this study, the independent variable was 
Ice compress application intended to relieve pain during chest drainage removal. 
Dependent variable  
The variable hypothesized to depend on or be caused by another variable is the 
dependent variable. In this study, the level of pain is considered as dependent variables. 
Attribute variables  
Variables that describe the study sample characteristics are termed as attribute 
variables (Polit and beck, 2008). In this study, the attribute variables were all 
demographic characteristics of patients with chest drainage. 
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Pre test post test design 
Experimental 
group 
Control group 
Demographic proforma, 
clinical variable proforma, 
standardised pain scales 
(numerical rating scale and 
McGill pain questionnaire 
 
Demographic proforma, 
clinical variable proforma, 
standardised pain scales 
(numerical rating scale and 
McGill pain questionnaire 
 
Implementation of ice 
compress application 
around the chest drainage 
site 
Probability   
Systematic 
sampling 
Patients with 
chest drainage at 
Global hospitals 
and health city 
Target population (patients with chest drainage) 
Accessible population 
Post test 
Pain assessment 
(3observations), 
Satisfaction rating 
scale  
Analysis & Interpretation 
Pain assessment 
(3observations) 
Pre test 
Fig. 2: Schematic Representation of Research design 
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Research Setting 
 
Settings are the most specific places where data collection will occur (Polit& 
Beck 2006). The present study was conducted at Global Hospitals and Health City in 
Sholinganallur, Chennai. This is an NABH accredited hospital and specializes in multi 
speciality surgical procedures; approximately 3 to 5 cardiothoracic surgeries are 
performed every day. The study was conducted in cardio-thoracic intensive care unit, 
which has 23 beds with all advanced equipments necessary to receive  post operative 
cardiac thoracic patients .The hospital also performs heart and lung transplants . Setting 
was chosen on feasibility in terms of availability of adequate subjects. 
 
Population 
 Population is the entire aggregation of cases which meet designated set of 
criteria (Polit & Beck 2004). 
 
   Target population is the group of population the researcher aims to study and 
to whom the study findings will be generalized. In this study the target population 
comprises of all patients with chest drainage. 
 
 Accessible population is the list of population that the researcher finds in the 
study area. The accessible population in this study was the patients with chest drainage 
in Global Hospitals and Health City, Chennai. 
 
Sample 
Sample consists the subset of the units that comprises the population.  (Polit & 
Beck 2006). 
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A sample of 60 patients with chest drainage were selected for the study out of 
which 30 were assigned to experimental group .Among 60 patients, 30 were assigned to 
control group and sampling is done by systematic sampling method. 
 
Sampling Criteria 
Inclusion criteria 
1. Post operative cardiac patients with chest drain 
2. Post operative thoracic patients with chest drain 
3. Patients on medical treatment with chest drain 
4. Those who are willing to participate in study 
5. Those who are available at the time of data collection 
6. Both male and female 
7. Patients aged between 20 to 60 yrs. 
 
Exclusion criteria 
1. Patients with low GCS. 
2. Patients on sedations and anesthesia on mechanical ventilation. 
3. Not willing to participate in the study. 
4. No paediatric population. 
 
Selection and Development of Study Instruments 
 
The study is aimed at evaluating the effectiveness of ice compress upon pain 
perception on chest drain removal. The data collection instruments were developed 
through an extensive review of literature in consultation with opinion of experts and 
guidance from faculty members. The instruments used in this study are,   
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1. Demographic Variable Proforma. 
2. Clinical Variable Proforma.  
3. Standardized Pain scale to assess pain distress, intensity, sensory and affective 
component by using Numerical rating scale and Mc Gill pain questionnaire. 
4. Level of Satisfaction rating scale. 
 
Demographic variable proforma 
This includes age , gender , marital status , education , occupation , income , 
type of work,dietary pattern,lifestyle,family history . 
 
Clinical variable proforma  
 
          This includes diagnosis, type of chest drain, number of chest drainage and days, 
BMI, co morbid, treatment for pain, ambulation of patient with chest drain and previous 
experience. 
 
Standardized pain scale to assess pain distress, intensity, sensory and affective 
component 
(Numerical rating scale and Mc Gill pain questionnaire) 
Scoring interpretation (Numerical rating scale) 
Score                 Interpretation 
0                           No pain 
1 – 3                     Mild pain 
4 – 6                    Moderate pain 
7 – 10                   Severe pain 
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Scoring interpretation (Mc Gill pain questionnaire) 
Score                   Interpretation 
0 – 11                     No pain 
11 – 22                   Mild pain 
22 – 33                  Moderate pain 
33 – 45                  Severe pain 
 
Satisfaction rating scale 
The patient’s satisfaction on ice compress application was assessed by using 
rating scale. This scale had 20 statements regarding the effects of the therapy; the 
method of ice compresses application and the approach of the researcher. The responses 
extend as highly satisfied (score = 4), moderately satisfied (score = 3), just satisfied 
(score = 2) and  dissatisfied (score = 1). 
Scores                            Percentage  Level of satisfaction 
4 - 10                                 <25%  Dissatisfied 
11 - 20                             25 – 50%                            Just satisfied 
21 - 30                             51-75%   Moderately Satisfied 
31 - 40                             > 75%   High satisfied 
 
Psychometric Properties of the Instruments 
 
Validity 
 
Content validity refers to the adequacy of the sampling of the domain being 
studied. The content validity of the tool was obtained by getting opinion from five 
experts in the field of medical surgical nursing. The validation was with suggested some 
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specific modifications in the objectives and rating scale. The modifications and 
suggestions of experts were incorporated in the final preparation of the project. 
 
Reliability 
 
 Reliability is the degree of consistency with which an instrument measures the 
attribute it intended to measure (Polit & Beck,2009).The reliability of the tools was 
determined by using inter rater technique and split half  method and Karl pearson’s ‘r’ 
was computed for finding out the reliability. 
 
Standardised numerical pain scale    - Inter rater technique (r = 0.88) 
Standardised McGill pain inventory - Inter rater technique (r = 0.85) 
Rating scale on patient satisfaction – Split half method (r = 0.80) 
 
Pilot study 
 
According to Polit and Hungler (2006), a pilot study is a miniature or some part 
of the actual study, in which the instrument is administered to the subjects drawn from 
the population. It is a small scale version or trial run, done in preparation for the major 
study. The purpose is to find out the feasibility to conduct the main study. 
 
Pilot study was conducted with twelve patients with chest drainage in Global 
Hospitals and Health City, Chennai.  Standardised pain assessment scale was used and 
ice compress application was implemented and found to be feasible be feasible. 
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Protection of Human Rights 
 The study was conducted after obtaining clearance from medical guide and  ethical 
committee, Apollo hospitals and Global hospitals, Chennai  
 Consent was obtained from all the participants before the data collection. 
 Confidentiality was maintained throughout the study. 
 
Data Collection Procedure 
 
The investigator collected the data from Global Hospitals and Health City , 
Chennai .The study participants were selected using systematic sampling method. 
Step 1: Administration of demographic and clinical variable proforma and 
standardized pain assessment scale as a pretest to know the baseline pain level. 
Step 2: Ice compress was applied around the site of chest drainage for ten 
minutes at an interval of ten minutes for one hour to the experimental group of patients.  
Step 3: The level of pain was assessed by using standardized pain assessment 
scales before chest drain removal for control and experimental group respectively. 
Step 4: The level of pain was assessed by using standardized pain assessment 
scales immediately after chest drain removal for control and experimental group 
respectively. 
Step 5: The level of pain was assessed by using standardized pain assessment 
scales at 15 minutes later after chest drain removal for control and experimental group 
respectively. 
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Problems Faced During the Study 
The problems faced during the data collection were, 
 Few patients were not willing for the study 
 Few patients felt that the temperate of ice compress was not sufficient 
enough. 
 
Plan for Data Analysis 
 
Data analysis is the systematic organization and synthesis of research data and 
testing of null hypotheses by using the obtained data (Polit & Beck,2004).Data analysis 
and interpretation were carried out  using  descriptive and inferential statistics like 
mean, standard deviation, paired ‘t’ test and chi square 
 
Summary 
 
 This chapter dealt with the selection of research approach, research design, 
setting, population, sample and sampling technique, sampling criteria, selection and 
development of study instruments, validity and reliability of study instruments, pilot 
study, data collection procedure, and plan for data analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chapter 4 
   Analysis and Interpretation 
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CHAPTER 1V 
ANALYSIS AND INTERPRETATION 
 
Data analysis is conducted to reduce, organize and give meaning to the data. The 
results obtained from data analyses require interpretation to be meaningful. 
Interpretation of data involves examining the results from data analysis forming 
conclusions, considering the implications for nursing, exploring the significance of the 
findings and suggesting further studies (Polit & Beck, 2010). 
 
This chapter deals with analysis and interpretation of data including both 
descriptive and inferential statistics. The data were analysed according to the objectives 
and hypothesis of the study. Analysis of the data was compiled after all the data was 
transferred to the master coding sheet. The data were analyzed, tabulated and interpreted 
using appropriate descriptive and inferential statistics.  
 
Organisation of Findings 
 
The findings of the study was organised and presented under the following 
headings. 
 Frequency and percentage distribution of selected demographic variables in the 
control and experimental group of patients with chest drainage. 
 Frequency and percentage distribution of clinical variables in the control and 
experimental group of patients with chest drainage. 
 Frequency and percentage distribution of level of pain before and after ice 
compress application in the control and experimental group of patients with 
chest drainage.  
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 Frequency and percentage distribution of level of satisfaction scores of ice 
compress application in the experimental group of patients with chest drainage. 
 Comparison of mean and standard deviation of level of pain before ice compress 
application between control and experimental group of patients with chest 
drainage and after ice compress application of patients with chest drainage. 
 Association between the selected demographic variables and the level of pain 
before and after ice compress application in the control and experimental group 
of patients with chest drainage. 
 Association between the selected clinical variables and the level of pain before 
and after ice compress application in the control and experimental group of 
patients with chest drainage. 
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Table. 1 
Frequency and Percentage Distribution of Demographic Variables in the Control 
and Experimental Group of Patients with Chest Drainage. 
                                                                                                             
Demographic Variables Control Group  
(n=30) 
Experimental Group (n=30)  
n p n p 
Age (in years)     
 < 40 12 40 7 23.34 
 41-60  12 40 20 66.67 
 >61 6 20 3 10 
Area of residence     
 Urban 19 63.34 20 66.67 
 Suburban 8 26.67 8 26.67 
 Rural 3 10 2 6.67 
 Education      
 Illiterate 0 0 6 20 
 Primary 6 20 3 10 
 Secondary 11 36.67 12 40 
 Higher secondary 5 16.67 7 23.34 
Graduate and above 8 26.67 8 26.67 
Occupation      
Profession 6 20 7 23.34 
Non professional 24 80 23 76.67 
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Annual income( Rs)     
1lakh – 3lakh 11 36.67 9 30 
3lakh – 5lakh 15 50 14 46.67 
Above 5lakh 4 13.34 7 23.34 
Marital status     
Unmarried 6 20 1 3.34 
Married 23 76.67 29 96.67 
Widow 1 3.34 0 0 
Divorcee 0 0 0 0 
Type of diet     
Vegetarian 9 30 3 33.34 
Mixed 21 70 27 90 
Frequency of consuming  
Non veg foods 
    
 Once a week 11 36.67 10 33.34 
  Twice 6 20 9 30 
  Often 4 13.34 3 10 
  Rare 4 3.34 2 6.67 
 History of smoking and 
alcoholism 
    
Smoking 4 13.34 1 3.34 
Alcoholism 3 10 5 16.67 
Both 4 13.34 6 20 
None 19 63.34 18 60 
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Family history of cardio 
vascular and respiratory 
diseases 
    
Yes 14 46.67 10 33.34 
No 16 53.34 20 66.67 
 
It can be noted in table 1 that, most of the patients were in the age group of 41-
60 years (40%, 66.67%), living in urban region (63.34%, 66.67%), majority were non 
vegetarians(70%, 90%),most of them had no family history of cardiovascular and 
respiratory diseases (53.34% ,66.67%), in control and experimental group respectively.  
 
Fig.3 shows that majority of them were males (53%, 86%), and significant 
percentage of them were females (46%, 13%) in control and experimental group 
respectively. 
 
Fig.4 depicts that majority of patients were moderate workers (93%, 76%) and 
significant percentage of patients were sedentary workers (6%, 16%) and heavy workers 
(6%, 0%) in control and experimental group respectively. 
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Fig.3 Percentage distribution of Gender in Control and Experimental group of patients with Chest drainage. 
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Fig. 4 Percentage Distribution of Nature of Work in Control and Experimental Group of Patients with Chest Drainage
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Table. 2 
Frequency and Percentage Distribution of Clinical Variables in the Control and 
Experimental Group of Patients with Chest Drainage.                             
Clinical Variables Control Group 
(n=30) 
Experimental 
Group (n=30) 
n p n p 
Diagnosis     
Undergone cardiac surgery 24 80 22 73.34 
Undergone thoracic surgery 6 20 8 26.67 
On medical treatment for cardio vascular or 
pulmonary disorders 
0 0 0 0 
Any other 0 0 0 0 
Number of days on chest drainage     
< 1 day 2 6.67 2 6.67 
1 – 3 days  27 90 25 83.34 
More than 3 days 1 3.34 3 10 
Number of chest drainage tubes     
One 7 23.33 1 3.34 
Two 12 40 8 26.67 
Three 11 36.67 21 70 
More than three 0 0 0 0 
BMI in Sq.m     
< 20 12 40 7 23.34 
20 - 25  12 40 12 40 
25 – 30 6 20 11 36.67 
>30 0 0 0 0 
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Treatment for pain     
Oral NSAIDs 30 100 30 100 
Parenteral NSAIDs 0 0 0 0 
Narcotic analgesics 0 0 0 0 
On NSAIDs and narcotics 0 0 0 0 
Previous experience of chest drainage      
Yes    1 3.34 3 10 
No        29 96.67 27 90 
Ambulated with chest drainage      
Yes 4 13.34 4 13.34 
No  26 86.67 26 86.67 
Co morbid illness      
Yes 18 60 17 56.67 
No 12 40 13 43.34 
 
It can be inferred from table 2 that, majority of the patients in the control and 
experimental group have undergone cardiac surgery (80%, 73.34%), had chest drain for 
one to three days (90%, 83.34%),a significant percentage of patients  were in BMI  20 – 
25sq.m (40%, 40%) and all the patients were on oral NSAIDs (100%, 100%) 
respectively.  
 
Majority of them had no previous experience with chest drainage (96.67%, 
90%), and most patients had co morbid illness (60%, 56.67%) in control and 
experimental group respectively.   
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Fig.5 reveals that, majority of patients had both anterior and pleural drain (50%, 
73%), most of the patients had pleural drain (33%, 20%) and significant percentage of 
them had anterior drains (16%, 6%) in control and experimental group respectively. 
 
Fig 6 reveals that majority of patients had increased level of pain during chest 
physiotherapy (63.34%, 63.34%)  
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Fig. 5 Percentage Distribution of the Type of Chest Drain Tube in Control and Experimental group of Patients 
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Fig. 6 Percentage Distribution of the Type of Physical Activity that Increase Pain in Control and Experimental Group of 
Patients with Chest Drainage 
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Table. 3 
Frequency and Percentage Distribution of Level of Pain in the Control and 
Experimental Group of Patients with Chest Drainage before and after Ice 
Compress Application.                                                                                             
 
Variables 
Control Group (n=30) Experimental Group (n=30) 
pretest  posttest pretest posttest 
n p n p n p n p 
PAIN         
None 0 0 0 0 0 0 1 3.34 
Mild  0 0 0 0 0 0 27 90 
Moderate  0 0 0 0 0 0 2 6.67 
Severe  30 100 30 100 30 100 0 0 
 
 Table 3 reveals that majority of patients in control group had severe level of pain 
in pre test as well as in post test (100%, 100%) respectively.   In the experimental group 
almost everybody had severe level of pain in pre test (100%). However after ice 
compress application, majority of them had mild level of pain (90%) in experimental 
group of patients. 
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Table 4. 
Frequency and Percentage Distribution of Type of Pain Assessed using Mc Gill 
Questionnaire in Control and Experimental Group of Patients with Chest 
Drainage Before and After Ice Compress Application. 
                                  
Data from table 4 reveals that, majority of patients in control group had stabbing 
type of pain(33.34%, 30%), most of them had sharp and burning pain (23.34%, 23.34%) 
in pre test and post test respectively. In experimental group, majority of patients 
experienced sharp pain (46.67%, 46.67%), most of them had stabbing type of pain 
(30%, 20%) in pre test and post test respectively  
 
Pain 
Description 
Control Group (n=30) Experimental Group (n=30) 
pretest  posttest pretest posttest 
n p n p n p n p 
         
Sharp 7 23.34 7 23.34 14 46.67 14 46.67 
Stabbing 10 33.34 9 30 9 30 6 20 
Burning 7 23.34 7 23.34 2 6.67 1 3.34 
Fearfull 3 10 1 3.34 1 3.34 1 3.34 
Aching  1 3.34 1 3.34 1 3.34 1 3.34 
Heavy 1 3.34 - - - - - - 
Tender 
Cruel 
1 
- 
3.34 
- 
1 
- 
3.34 
- 
- 
3 
- 
10 
- 
3 
- 
10 
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Table.5 
Comparison of Mean and Standard Deviation of Level of Pain before Ice 
Compress Application between Control and Experimental Group of Patients with 
Chest Drainage and after Ice Compress Application of Patients with Chest 
Drainage.  
  ***p< 0.001 
Data from table 5 shows that, in control group the mean and standard deviation 
of level of pain measured using Numerical rating scale (M=9.13,7.06 & SD=0.62, 0.77) 
and Mc Gill pain questionnaire (M=3,2 & SD=0.17, 0.51) before and after chest drain 
removal, whereas in experimental group mean and standard deviation of level of pain 
measured using Numerical rating scale (M=9, 1.8 & SD=0.81, 1.11) and Mc Gill pain 
questionnaire (M=3, 0.1 & SD=0, 0.39) before and after administration of ice compress 
therapy. The difference was found to be statistically significant at p<0.001 and since‘t’ 
 
Level of pain 
Control group 
(n = 30) 
Experimental group 
(n = 30) 
 
‘t’ test 
Mean Standard deviation Mean Standard deviation 
Numerical 
rating scale 
     
Pre test 9.13 0.61 9 0.81 1.34 
Post test 7.06 0.77 1.8 1.11 35.39*** 
Mc Gill pain 
questionnaire 
     
Pre test 3 0.17 3 0 0 
Post test 2 0.51 0.1 0.39 31.67*** 
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value is higher than the table value; ice compress application is effective in reducing 
patients pain during chest drainage removal. Hence the null hypothesis Ho2 was 
rejected. 
 52 
Table.6 
Frequency and Percentage Distribution of Level of Satisfaction Scores of Ice 
Compress Application in the Experimental Group of Patients with Chest Drainage. 
(N = 30)          
Domain   Experimental group  
Highly 
Satisfied 
Moderately 
Satisfied 
Just Satisfied Dis satisfied 
n P n p n p n p 
Researcher 28 93.33 2 6.67 - - - - 
Ice compress 
application 
27 
 
90.00 3 10.00 - - - 
 
-  
Effectiveness of ice 
compress application 
28 93.33 2 6.67 - - - - 
 
It can be inferred from table 6 that majority of them (93.33%) were highly 
satisfied with the approach of researcher, (90%) of patients were highly satisfied with 
the method of ice compress application and (93.33%) of patients were highly satisfied 
with the effectiveness of ice compress application.  
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Table. 7 
Association between the Selected Demographic Variables and the Level of Pain 
before and after Ice Compress Application in the Control and Experimental 
Group of Patients with Chest Drainage.                                                            
Demographic  
 Variables 
Control Group (n=30) Experimental Group (n=30) 
pretest posttest  pretest posttest 
U
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χ2 
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χ2 
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A
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e 
m
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χ2 
Age (in years)             
≤ 40  7 3 0.08 
(df =1) 
15 4 0.835 
(df =1) 
3 3 2.08
 
(df =1)
 
1 6 0.54 
(df =1) > 40  15 5 7 4 9 9 12 11 
Gender              
Male  10 6 2.05 
(df =1) 
12 5 0.27 
(df =1) 
18 8 1.67 
(df =1) 
10 16 0.192 
(df =1) Female 12 2 8 5 4 0 2 2 
Area of 
residence 
            
Urban 13 6 0.639 
(df =1) 
15 4 0.835 
(df =1) 
14 6 0 
(df =1) 
7 13 0.25 
(df =1) Suburban & 
Rural 
9 2 7 4 7 3 5 5 
Education              
Primary& 
Secondary 
13 4 0.197 
 
(df =1) 
 
12 5 0.27 
 
(df =1) 
 
11 4 0 
 
(df =1) 
 
6 19 0 
 
(df =1) 
 
Higher 
secondary & 
graduate 
9 4 8 5 11 4 6 9 
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Occupation              
Professional 3 3 2.08 
(df =1) 
5 4 3.75 
(df =1) 
4 3 0.359 
(df =1) 
3 4 0.03 
(df =1) Non Professional 19 5 18 6 17 6 9 14 
Nature of Work             
Sedandary & 
Heavy 
1 1 0.596 
 
(df =1) 
2 0 1.07 
 
(df =1) 
6 1 0.417 
 
(df =1) 
2 5 0.496 
 
(df =1) Moderate 21 7 18 10 17 6 10 13 
Annual 
income(Rs) 
            
3-5lakh 10 4 0.300 
(df =1) 
11 4 0.6 
(df =1) 
8 6 0.423 
(df =1) 
5 9 0.200 
(df =1) Others 12 3 9 6 13 3 7 9 
Marital status             
Unmarried 4 3 1.223 
(df =1) 
3 4 2.329 
(df =1) 
21 8 0.376 
(df =1) 
2 18 1.55 
(df =1) Married 18 5 17 5 1 0 1 0 
Type of Diet             
Vegetarian 8 7 1.590 
(df =1) 
16 6 1.363 
(df =1) 
2 1 0.017 
(df =1) 
1 2 0.06 
(df =1) Mixed 14 7 4 4 19 8 11 16 
History of 
smoking & 
alcoholism 
            
Smoking & 
alcoholism 
8 3 0.0003 
 
(df =1) 
5 6 0.0007 
 
(df =1) 
2 4 4.80* 
 
(df =1) 
1 5 1.703 
 
(df =1) Both & None 14 5 15 4 19 5 11 13 
Family history             
Yes 10 4 0.048 
(df =1) 
9 5 0.06 
(df =1) 
8 2 0.714 
(df =1) 
6 4 2.5 
(df =1) No 12 4 11 5 13 7 6 14 
*p < 0.05.  
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 It could be inferred from Table 7 that there was no significant association 
between selected demographic variables namely age, educational status, marital status, 
type of diet, family history and level of pain in control and experimental group of 
patients. But there was a significant association between history of smoking and 
alcoholism and the level of pain in experimental group of patients. Hence the null 
hypothesis Ho4 was partially rejected with regard to history of smoking and alcoholism.  
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Table. 8 
Association between the Selected Clinical Variables and the Level of Pain before 
and after Ice Compress Application in the Control and Experimental Group of 
Patients with Chest Drainage.                                                                         
Clinical  
Variables 
Control Group (n=30) Experimental Group (n=30) 
Pretest   Posttest Pretest   Posttest 
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χ2 
Diagnosis                         
Undergone 
cardiac surgery  
19 5 2.08 
 
(df =1) 
 
16 8 0 
 
(df =1) 
 
18 4 5.48** 
 
(df =1) 
 
10 12 1.022 
 
(df =1) 
 
Undergone 
thoracic surgery 
3 3 4 2 3 5 2 6 
Type of chest 
drain 
                  
Anterior & pleural  10 5 0.68 11 4 0.06 4 4 2.077 2 6 1.022 
Both 12 3 (df =1) 4 6 (df =1) 17 5 (df =1) 10 12 (df =1) 
Number of days 
on chest drainage 
            
1-3 days 2 0 0.77 2 0 1.07 4 1 0.285 2 3 0.027 
Others  20 8 (df =1) 18 10 (df =1) 17 8 (df =1) 11 14 (df =1) 
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Number of chest 
drainage tubes  
                  
1 &2 13 5 0.004 11 7 0.62 5 4 0.105 3 6 0.238 
3 &4 9 3 (df =1) 9 3 (df =1) 13 8 (df =1) 9 12 (df =1) 
BMI              
<  25 7 5 2.30 7 5 0.62 15 4 0.835 17 12 0.215 
> 25 15 3 (df =1) 13 5 (df=1) 7 4 (df =1) 5 6 (df =1) 
Physical activity 
that increase 
pain 
                  
Chest physio  15 4 0.83 13 6 2.4 14 5 0.33 8 11 0.03 
Ambulation & 
position change 
7 4 (df =1) 
 
7 4 (df =1) 
 
7 4 (df =1) 
 
5 6 (df =1) 
 
Previous 
experience 
            
Yes 1 0 0.37 1 0 0.51 2 1 0.017 1 2 0.061 
No 21 8 (df =1) 19 10 (df =1) 19 8 (df =1) 11 16 (df =1) 
Ambulated with 
chest drainage 
            
Yes 3 1 0.006 3 1 0.14 3 1 0.05 2 2 0.192 
No 19 7 (df =1) 17 9 (df =1) 18 8 (df =1) 10 16 (df =1) 
Co morbid illness             
Yes 12 6 0.811 11 7 0.62 13 4 0.78 8 4 0.814 
No 9 2 (df =1) 9 3 (df =1) 8 5 (df =1) 4 9 (df =1) 
**p < 0.02. 
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It could be inferred from the table 8 that there was no significant association 
between selected clinical variables like type and number of chest drain, BMI, previous 
experience of chest drainage, ambulation, and level of pain in control and experimental 
group of patients. But there was a significant association between those who had 
undergone cardiac surgeries and the level of pain in experimental group of patients. 
Hence the null hypothesis Ho5 was partially rejected with regard to diagnosis of cardiac 
surgeries. 
                                                       
Summary 
 
This chapter has dealt with the analysis and interpretation of the data obtained by 
the researcher. The analysis of the results showed that the level of pain was decreased 
after ice compress application when compared to the level of pain before ice compress 
application. This can be credited to the effectiveness of ice compress application 
therapy.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chapter 5 
                Discussion 
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CHAPTER V 
DISCUSSION 
 
An Experimental Study to Assess The Effectiveness of Ice Compress upon the 
Level o f Pain among Patients with Chest Drainage in Global Hospitals and Health City, 
Chennai. 
Objectives of the study 
 
1. To assess the level of pain before and after ice compress application among the 
control and experimental group of patients with chest drainage.  
2. To evaluate the effectiveness of ice compress by comparing the pre test and post 
test level of pain among the control and experimental group of patients with chest 
drainage. 
3. To find out the association between selected demographic variables and the level 
of pain of control and the experimental group of patients with chest drainage 
before and after ice compress application 
4. To find out the association between the selected clinical variables and the level of 
pain of control and the experimental group of patients with chest drainage before 
and after ice compress application 
5. To determine the level of satisfaction among the experimental group of patients 
with chest drainage before and after ice compress application. 
 
The discussion is presented as follows 
 
 Demographic variables in the control and experimental group of patients with 
chest drainage. 
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 Clinical variables in the control and experimental group of patients with chest 
drainage. 
 Level of pain before and after ice compress application in the control and 
experimental group of patients with chest drainage.  
 Type of pain assessed using Mc Gill questionnaire in control and experimental 
group of patients with chest drainage before and after ice compress application. 
 Comparison of mean and standard deviation of level of pain before ice compress 
application between control and experimental group of patients with chest 
drainage and after ice compress application of patients with chest drainage. 
 level of satisfaction scores of ice compress application in the experimental group 
of patients with chest drainage. 
 Association between the selected demographic variables and the level of pain 
before and after ice compresses application in the control and experimental 
group of patients with chest drainage. 
 Association between the selected clinical variables and the level of pain before 
and after ice compresses application in the control and experimental group of 
patients with chest drainage. 
 
Demographic variables in the control and experimental group of patients with 
chest drainage. 
 
In this present study, most of the patients were in the age group of 41-60 years 
(40%, 66.67%). Age is one of the critical factors affecting a person’s physical and 
psychological state of health. In this study, a significant percentage of patients belong to 
the age group of 41 – 60yrs in control and experimental group. This shows that the 
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incidence of lifestyle disorders especially cardiac disorders requiring cardiac surgeries 
increases with increasing age. Also, pain tolerance and threshold reduces and severity of 
pain gradually increases with aging. This reduced tolerance to pain may be due to age 
related deterioration of nervous system which senses pain much more and elicits an 
increased response to pain. The response may also depend upon the frequency, duration 
and the severity of pain. 
 
In this study, most of them were males (53.34%, 86.67%), living in urban region 
(63.34%, 66.67%) and majority of them were non vegetarians (70%, 90%).Males are 
more prone for lifestyle disorders especially myocardial infarction,COPD and most of 
them requiring cardiothoracic  surgery, especially those who are living in urban areas 
and consume non vegetarian foods are at greatest risk due to modified lifestyle. Chances 
are more common for the people in urban areas to seek medical advice immediately and 
follow up as required than those who live in rural areas. Thus it is understood that male 
gender which those who live in urban areas and those who consume non vegetarian are 
contributing factors for more number of hospitalisation for cardiac surgeries.  
 
In the present study, majority were moderate workers (93.34%, 76.67%), most 
of them had no family history of cardiovascular and respiratory diseases (53.34%, 
66.67%), in control and experimental group respectively. Cardio thoracic disorders are 
strongly related to activity and family history. But in this study most of them had no 
family history of cardio thoracic disorders. Yet, a significant percentage of hereditary 
carries a risk of posing next generation to these disorders. So sedentary lifestyle and 
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family history also plays an important role in the incidence of patients undergoing 
cardiothoracic surgeries. 
 
Clinical variables in the control and experimental group of patient with chest 
drainage. 
Majority of the patients in the control and experimental group have undergone 
cardiac surgery (80%, 73.34%), with both pleural and anterior chest drains (50%, 
73.34%) had chest drain for one to three days (90%, 83.34%) in control and 
experimental group respectively. The incidence of patients undergoing cardiac surgeries 
is quite high in developing countries.  
 
Cardiac surgeries have been a major determining factor for chest drainage tube 
insertion which poses a risk for psychological state of decrease in threshold of pain. In 
this study, a significant percentage of patients in control and experimental group have 
undergone cardiac surgeries having pleural and anterior chest drains (mediastinal and 
pericardial chest drain) for one to three days postoperatively. Pleural drainage is 
associated with increased intensity and severity of pain physiologically and that 
threshold decreases with age.  
 
Chest drains are removed either at first or second post operative day as a routine 
protocol by the time the amount of drainage is reduced or stopped. The Intensity and 
duration of pain increases as long as the chest tube is in situ.The patients also comes off 
sedation by first or second post operative day when the chest tube is in place and thus 
they would experience an intense pain due to chest drainage and during its removal. 
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This shows that type of surgery, place of chest drain insertion and duration of chest 
drain in place and its removal increases the intensity and severity of pain experienced by 
the patient. 
 
In the present study, a significant percentage of patients were in BMI 20 – 
25sq.m (40%, 40%) and all the patients were on oral NSAIDs (100%, 100%) and 
experienced increased intensity of pain during chest physiotherapy (63.34%, 63.34%). 
Majority of them had no previous experience with chest drainage (96.67%, 90%) in 
control and experimental group respectively    
 
Subcutaneous muscle and fat is an important factor which determines the pain 
threshold. Obese, overweight patients may elicit reduced response to pain. Thus the 
study indicates that subcutaneous fat plays a contributory role in determining the pain 
threshold. Post operative patients will be started with some form of analgesics to 
minimise the level of pain, but still patients experience pain during physical activities 
like physiotherapy, ambulation, and position change dressing. So in this present study 
also all the patients were on NSAIDs and have experienced increase in level of pain 
during chest physiotherapy.  
 
Pain intensity and severity also varies with experience.Patients who have 
experienced a chest tube placement prior would have accustomed to the level of pain 
with chest tube in situ and removal. Thus is correlates with present study findings that 
majority of patients who experience an intense level of pain had no previous history of 
experience with chest drainage.  
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In this present study, most patients had co morbid illness (60%, 56.67%) in 
control and experimental group respectively. aging patients with symptomatic 
cardiovascular and respiratory disorders are at increased risk of associated medical 
disorders. Pain threshold may vary according to the associated illness or either may 
aggravate or may reduce the level of pain perception. It is the responsibility of the nurse 
to collect the history of co-morbid illness and its treatment once after the admission. In 
this study, most of them had a co morbid illness in both control and experimental group, 
a contributing factor in relation with threshold of pain. 
 
Level of pain in the control and experimental group of patients with chest drainage 
before and after ice compress application. 
Majority of patients in control group had severe level of pain in pre test as well 
as in post test (100%, 100%) respectively. In the experimental group almost everybody 
had severe level of pain in pre test (100%). However after ice compress application, 
majority of them had mild level of pain (90%) in experimental group of patients. 
  
Nurcan et al (2011) conducted a study to measure the level of pain associated 
with chest tube removal by using ice pack. It was found that there was a reduction in the 
level of pain with ice pack application. Similar findings were obtained by the 
investigator in the present study.  
  
Demir et al (2010) evaluated the effectiveness of use of ice for control of pain 
associated with chest tube irritation and its results proved that there is a significant 
reduction in the level of pain associated with chest drainage. This is consistent with the 
present study findings. 
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Thus the present study concludes that pain intensity and severity can be altered 
with ice compress or cold application at the site of chest drainage to relive the irritation 
associated with chest tube in situ and also minimise the severity of pain during chest 
drain removal by numbing the site or area of chest tube placement. 
 
Type of pain assessed using Mc Gill questionnaire in control and experimental 
group of patients with chest drainage before and after ice compress application 
 
Majority of patients in control group had stabbing type of pain (33.34%, 30%), 
most of them had sharp and burning pain (23.34%, 23.34%) in pre test and post test 
respectively. In experimental group, majority of patients experienced sharp pain 
(46.67%, 46.67%), most of them had stabbing type of pain (30%, 20%) in pre test and 
post test respectively. 
Sauls et al (2010) aimed to use ice for pain associated with chest tube removal 
concluded that there was a significant change in pain by the use of ice and cramping and 
gnawing were the most frequently used words to describe the pain. But, in this present 
study majority of patients described pain associated with chest drainage as stabbing and 
sharp type of pain. The type of pain may vary with the type and size of drain used, 
patient sense of perception, type and dosage of analgesics that are administered, 
sedation level of the patient, and Ice temperature.  
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Comparison of mean and standard deviation of level of Pain before ice compress 
application between control and experimental group of patients with chest 
drainage and after ice compress application of patients with chest drainage. 
 
In control group, the mean and standard deviation of level of pain measured 
using Numerical rating scale (M=9.13,7.06 & SD=0.62, 0.77) and Mc Gill pain 
questionnaire (M=3,2 & SD=0.17, 0.51) before and after chest drain removal, whereas 
in experimental group mean and standard deviation of level of pain measured using 
Numerical rating scale (M=9, 1.8 & SD=0.81, 1.11) and Mc Gill pain questionnaire 
(M=3, 0.1 & SD=0, 0.39) before and after administration of ice compress therapy. The 
difference was found to be statistically significant at p<0.001. 
 
The investigator’s finding were consistent with the study conducted by Leyla et 
al (2012) who investigated the effect of cold application on pain and anxiety during 
chest drain removal. The study results showed that cold application reduced the 
intensity of pain due to chest drain removal. 
 
 This shows that ice compress application is effective in minimising pain during 
chest drain removal. By incorporating ice compress application in chest drain removal 
protocol can help nurses to achieve patient satisfaction and comfort by reducing the 
level of pain without any adverse effects as this acts as a physical analgesia. 
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Level of satisfaction scores of ice compress application in the experimental group 
of patients with chest drainage. 
 Majority of them (93.33%) were highly satisfied with the approach of 
researcher, (90%) of patients were highly satisfied with the method of ice compress 
application and (93.33%) of patients were highly satisfied with the effectiveness of ice 
compress application.  
 
 The health care system is basically a service based industry and job satisfaction 
is very much important to obtain a positive outcome. Nursing care is a key determinant 
to obtain a healthier positive outcome and also to acquire overall patient satisfaction. 
Nursing power depends on gaining and applying professional knowledge and skills. If 
hospital nursing services has to provide the highest possible quality nursing care in 
terms of total patient needs, then the basic nursing care has to be strengthened. 
 
 Thus application of basic nursing skills like use of ice pack to reduce pain is cost 
effective; increases patient satisfaction also enhances nurse patient relationship and thus 
provides nurses a better job satisfaction with regard to implementation of best available 
nursing skills to minimise pain without adverse effects. 
 
Association between the selected demographic variables and the level of pain 
before and after ice compresses application in the control and experimental group 
of patients with chest drainage. 
  There was no significant association between selected demographic variables 
namely age, educational status, marital status, type of diet, family history and level of 
pain in control and experimental group of patients.  
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 The investigator findings were supported by the study conducted by Nurcan et al 
(2011) to study the effect of cold application on pain owing to chest drain removal. The 
study thus concluded that there was a significant difference on pain with cold 
application prior to and after the intervention. The study also indicated that age, gender, 
education has no effect on pain during chest drain removal. 
 
This shows that everybody elicit quite a brisk response to pain and irritation with 
chest tube removal. Demographic characteristics have got no role to play with presence 
of pain and its intensity. Thus ice compress can be applied to reduce the level of pain 
during chest drainage removal regardless of age, sex, and other demographic variables.  
   
But, in this present study, there was a significant association between history of 
smoking and alcoholism (χ2 =4.80, df=1), (p<0.05) and the level of pain in experimental 
group of patients. So history of smoking and alcoholism has a little impact on the pain 
perception. So it is the responsibility of nurses to pay special attention to patients with 
positive history of smoking and alcoholism, measure their level of pain appropriately 
and apply ice compress judiciously. 
 
Association between the selected clinical variables and the level of pain before and 
after ice compresses application in the control and experimental group of patients 
with chest drainage 
There was no significant association between selected clinical variables like type 
and number of chest drain, BMI, previous experience of chest drainage, ambulation, and 
level of pain in control and experimental group of patients. Application of ice compress 
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at the site of chest drain before its removal can be made common for all patients with 
chest drain in situ to minimise the level of pain improve patients comfort regardless of 
type of chest drain and other clinical variables. The common outcome criteria and tool 
can be used for all patients to evaluate the level of pain. 
 
So ice compress application can be incorporated in chest drain removal protocol 
and used in general for all patients with chest drain tubes. 
 
But in this present study, there was a significant association between those who 
had undergone cardiac surgeries (χ2 =5.48, df=1), (p<0.02) and the level of pain in 
experimental group of patients. This indicates that pain correlates with the patients who 
have undergone cardiac surgeries. Thus cardiac surgeries play a contributing role and 
have an impact on pain owing to chest drain and its removal. Hence nurses should 
incorporate clinical assessment and judgement skill to identify and measure the level of 
pain perception and relieve patients from pain and enhance their comfort. 
 
 
Summary 
 
This chapter dealt with the discussion of findings in the present study which 
includes demographic variables of patient, clinical variables of patients, level of patient 
satisfaction, and effectiveness of ice compress application and level of pain of patients 
with chest drainage. 
 
 
 
 
 
 
 
 
 
 
Chapter 6 
Summary, Conclusion, 
Implications And 
Recommendations 
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CHAPTER VI 
SUMMARY, CONCLUSION, IMPLICATION AND RECOMMENDATION 
 
This is the most creative and demanding part of the study. This chapter gives a 
brief account of the present study including the conclusion drawn from the finding, 
recommendations, limitations of the study, suggestions for the study and nursing 
implications. 
Summary 
 
The present study was indented to analyze the effectiveness of ice compress 
application and the level of pain in patients with chest drainage at Global Hospitals and 
Health City, Chennai. 
 
Objectives of the Study 
 
1. To assess the level of pain before and after ice compress application among the 
control and experimental group of patients with chest drainage  
2. To evaluate the effectiveness of ice compress by comparing the pre test and post 
test level of pain among the control and experimental group of patients with chest 
drainage. 
3. To find out the association between selected demographic variables and the level 
of pain of control and the experimental group of patients with chest drainage 
before and after ice compress application 
4. To find out the association between the selected clinical variables and the level of 
pain of control and the experimental group of patients with chest drainage before 
and after ice compress application 
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5. To determine the level of satisfaction among the experimental group of patients 
with chest drainage before and after ice compress application. 
 
Null Hypotheses 
Ho1:  There will be no significant difference in the level of pain perception of control 
and the experimental group of patients with chest drainage before and after ice 
compress application.  
Ho2:  There will be no significant association selected demographic variables and the 
level of pain perception of control and the experimental group of patients with 
chest drainage before and after ice compress application. 
Ho3: There will be no significant association selected clinical variables and the level 
of pain perception of control and the experimental group of patients with chest 
drainage before and after ice compress application. 
 
The conceptual framework for the study was developed on the basis of King’s 
Goal Attainment Model, which was modified for the present study. An intensive review 
of literature and experts guidance laid the foundation to the development of tools such 
as demographic variable proforma, clinical variable proforma, and patient satisfaction 
rating scale. 
 
In this study, true experimental research design was adopted. The present study 
was conducted at Global Hospitals and Health City, Chennai among patients with chest 
drainage. The sample size for the present study was 60 patients with chest drainage, 
among which, 30 patients were assigned to control group and 30 patients to 
experimental group who satisfied the inclusion criteria. 
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The investigator used the demographic and clinical variable proforma of patients 
to obtain the baseline data.Standardised Numerical rating pain assessment scale and Mc 
Gill pain questionnaire was used to assess the level of pain before and after ice 
compress application and rating scale to assess the level of satisfaction of patient about 
ice compress application. The data collection tools were validated and reliability was 
established. After the pilot study, the data collection of main study was conducted for 
period of 4 weeks. The collected information was tabulated and analyzed by using 
appropriate descriptive and inferential statistics. 
 
The Major Findings of the Study 
 
Demographic variables in the control and experimental group of patients with 
chest drainage. 
Most of the patients were in the age group of 41-60 years (40%, 66.67%), were 
males (53.34%, 86.67%), living in urban region (63.34%, 66.67%), majority were 
moderate workers (93.34%, 76.67%), were non vegetarians(70%, 90%),most of them 
had no family history of cardiovascular and respiratory diseases (53.34%, 66.67%), in 
control and experimental group respectively. 
 
Clinical variables in the control and experimental group of patient with chest 
drainage. 
Majority of the patients in the control and experimental group have undergone 
cardiac surgery (80%, 73.34%), with both pleural and anterior chest drains (50%, 
73.34%) had chest drain for one to three days (90%, 83.34%), a significant percentage 
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of patients  were in BMI  20 – 25sq.m (40%, 40%) and all the patients were on oral 
NSAIDs (100%, 100%) respectively.  
 
Majority of them had no previous experience with chest drainage (96.67%, 
90%), and most patients had co morbid illness (60%, 56.67%) in control and 
experimental group respectively.   
 
Level of pain in the control and experimental group of patients with chest drainage 
before and after ice compress application. 
 
Majority of patients in control group had severe level of pain in pre test as well 
as in post test (100%, 100%) respectively.  In the experimental group almost everybody 
had severe level of pain in pre test (100%). However after ice compress application, 
majority of them had mild level of pain (90%) in experimental group of patients. 
 
Type of pain assessed using Mc Gill questionnaire in control and experimental 
group of patients with chest drainage before and after ice compress application 
 
Majority of patients in control group had stabbing type of pain (33.34%, 30%), 
most of them had sharp and burning pain (23.34%, 23.34%) in pre test and post test 
respectively. In experimental group, majority of patients experienced sharp pain 
(46.67%, 46.67%), most of them had stabbing type of pain (30%, 20%) in pre test and 
post test respectively 
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Comparison of mean and standard deviation of level of Pain before ice compress 
application between control and experimental group of patients with chest 
drainage and after ice compress application of patients with chest drainage. 
 
In control group the mean and standard deviation of level of pain measured 
using Numerical rating scale (M=9.13,7.06 & SD=0.62, 0.77) and Mc Gill pain 
questionnaire (M=3,2 & SD=0.17, 0.51) before and after chest drain removal, whereas 
in experimental group mean and standard deviation of level of pain measured using 
Numerical rating scale (M=9, 1.8 & SD=0.81, 1.11) and Mc Gill pain questionnaire 
(M=3, 0.1 & SD=0, 0.39) before and after administration of ice compress therapy. The 
difference was found to be statistically significant at p<0.001 and since ‘t’ value is 
higher than the table value; ice compress application is effective in reducing patients 
pain during chest drainage removal. Hence the null hypothesis Ho2 was rejected. 
 
Level of satisfaction scores of ice compress application in the experimental group 
of patients with chest drainage. 
 
Majority of them (93.33%) were highly satisfied with the approach of 
researcher, (90%) of patients were highly satisfied with the method of ice compress 
application and (93.33%) of patients were highly satisfied with the effectiveness of ice 
compress application.  
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Association between the selected demographic variables and the level of pain 
before and after ice compresses application in the control and experimental group 
of patients with chest drainage. 
  
There was no significant association between selected demographic variables 
namely age, educational status, marital status, type of diet, family history and level of 
pain in control and experimental group of patients. But there was a significant 
association between history of smoking and alcoholism  (χ2 =4.80, df=1), (p<0.05) and 
the level of pain in experimental group of patients. Hence the null hypothesis Ho4 was 
partially rejected with regard to history of smoking and alcoholism.  
 
Association between the selected clinical variables and the level of pain before and 
after ice compresses application in the control and experimental group of patients 
with chest drainage. 
 
There was no significant association between selected clinical variables like type 
and number of chest drain, BMI, previous experience of chest drainage, ambulation, and 
level of pain in control and experimental group of patients. But there was a significant 
association between those who had undergone cardiac surgeries (χ2 =5.48, df=1), 
(p<0.02) and the level of pain in experimental group of patients. Hence the null 
hypothesis Ho5 was partially rejected with regard to diagnosis of cardiac surgeries. 
 
Conclusion 
 Ice compress therapy is proposed as a means of relieving pain in a timely and 
cost effective manner. The findings of the study indicated that it will relieve pain and 
improve the patient level of satisfaction and comfort in regard with chest drain removal. 
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Implications 
 
The findings of the study has implications in the different branches of nursing 
profession i.e. nursing practice, nursing education, nursing administration and nursing 
research.  
 
Nursing practice 
 
 Nurses have a major role in assessing and providing pain relief after chest drain 
is removed. All the clinical nurses should attend short term courses and update their 
knowledge regarding pain assessment and pharmacological and non pharmacological 
management of pain which would thereby help in providing quality and efficient care to 
the patients. 
 
Nursing theory 
 
 The conceptual and theoretical models exclusively for pain relief during chest 
drain removal are yet to be developed by nursing theorists. The clinical framework of 
the present study is based on king’s goal attainment model. This model provide 
framework to identify needs of the patient in an organized manner and it can be used to 
intervene the patients appropriately and evaluate the patient outcome and satisfaction 
 
Nursing education  
 
 The emerging health care trends of nursing education must focus on non 
pharmacological nursing methods of pain management which will help to enhance 
nursing care. Our nursing students should be made aware of different methods of 
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relieving and managing pain, as it greatly influences the patients’ outcome. Nurse 
educators should take initiatives to publish articles in journals related to pain 
management during chest drain removal. 
 
Nursing administration 
The nurse administrators have responsibility to provide nurses with substantive 
continuing education opportunities. This will enable the nurses to update their 
knowledge, acquire special and demonstrate high quality care.  
 
Nursing administrators should take the initiative in organizing educational 
programs on pain management for the nursing personnel in the hospital to gain adequate 
knowledge. Nurse administrators should also conduct periodical review meetings to 
evaluate the quality of pain management. 
 
Nursing administrator should collaborate with governing bodies in formulating 
policies and protocols for pain management to emphasize nursing care and plan for 
material, methods and time to conduct successful and useful education programs of pain 
reduction strategies. 
 
Nursing research 
 
 There is a need for extensive and intensive research in this area. It opens a big 
avenue for research on comparison of pharmacological and non pharmacological 
methods of pain relief and comparison can also be made between different non 
pharmacological methods to relieve pain. Dissemination of the findings of the research 
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through conferences, seminars, publications in national and international nursing 
journals will benefit a wider community. 
 
Recommendations 
 
 A similar study could be undertaken on larger scale for more valid 
generalization. 
 This study could be replicated in different settings. 
 The study could be conducted to compare different non pharmacological 
methods of pain management.  
 Pain management protocol with incorporated ice compress application can be 
made and put in to practice. 
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APPENDIX XI 
DEMOGRAPHIC PROFORMA 
Purpose 
This proforma is used by the researcher to collect information on demographic 
variables such as age, gender, education, occupation, income, marital status, area of 
residence, type of diet and nature of work. 
 
Instruction 
The researcher will collect information and select appropriate answers according 
to the collected information and place the correct option in the given box. Please feel 
free and frank in answering these questions. The Collected information will be kept 
confidential and anonymity will be maintained throughout the study. 
               
Sample no:  
1. Age  in  years 
1.1   Less than 40 
1.2   40 – 60 
1.3   > 60yrs 
 
2.  Gender     
2.1 Male 
2.2 Female 
 
3. Area of residence    
3.1 Urban 
3.2  sub urban 
3.3  Rural 
                           xxx 
4. Education 
4.1 Illiterate 
4.2 Primary 
4.3 Secondary 
4.4 Higher secondary 
4.5 Graduate and above 
5.  Occupation  
5.1 Profession 
5.2 Non professional 
6. Nature of work     
6.1 Sedentary 
6.2 Moderate 
6.3 Heavy 
7.  Annual Income 
7.1 Rs.1 lakh – Rs.3 lakh 
7.2 Rs.3 lakh – Rs.5 lakh 
7.3 Above Rs.5 lakh 
8. Marital status 
8.1 Unmarried 
8.2 Married 
8.3 widow 
8.4 Divorce 
 
 
                           xxxi 
9.  Type of diet 
9.1 Vegetarian 
9.2 Mixed 
10. If Non vegetarian, how often it is consumed 
10.1. Once a week 
10.2 Twice a week 
10.3 Often  
10.4 Rare      
11.  History of smoking and alcoholism 
11.1 Smoking 
11.2 Alcoholism     
11.3 Both 
11.4 No 
12.  Family history of cardio vascular and respiratory diseases 
12.1 Yes 
12.2   No  
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êÍè ñŸÁ‹ °´‹ð MõóƒèO¡ ñ£Áð†ì °PŠ¹è¬÷ ÜP»‹ ñ£FKŠð®õ‹ 
«ï£‚è‹  
 ÞŠð†®ò™ ðôõ¬èò£ù «õÁð£´è¬÷ Ü÷¾ ªêŒAø¶. Ü¬õ õò¶, 
Þù‹ (Ý‡/ªð‡), è™Mˆ î°F, ªêŒ»‹ ªî£N™, F¼ñíñ££õó£, °´‹ð 
ñ£î õ¼ñ£ù‹, ñî‹, °´‹ð G¬ô ñŸÁ‹ àí¾ Þ¼ŠHì‹. 
 
º¡°PŠ¹ 
 W›è‡ì «èœMèÀ‚° M¬ì ÜO‚è¾‹. Þˆîèõ™è¬¬ 
Ýó£Œ„Cò£÷˜ Ì˜ˆF ªêŒõ£˜. Fø‰î ñù¶ì¡ åO¾ ñ¬øM™ô£ñ™ 
ðFô÷‚è¾‹. Þˆîèõ™èœ óèCòñ£è ¬õ‚èŠð´‹. 
 
î¡ G¬ô M÷‚è‹ 
1. õò¶ (Ý‡´èO™) 
 1.1 40 õò¶‚°‚ W›    
 1.2 40 & 60 
 1.3 60 õò¶‚° «ñ™ 
2. ð£Lù‹ 
 2.1 Ý‡ 
 2.2 ªð‡ 
3. °®J¼‚°‹ Þì‹ 
 3.1 ïèó‹ 
 3.2 ¹øïè˜ 
 3.3 Aó£ñ‹ 
                           xxxiii 
4. è™Mˆ î°F 
 4.1 ð®ŠðPM™ô£îõ˜ 
 4.2 ªî£ì‚è‚è™M 
 4.3 «ñ™G¬ô 
 4.4 àò˜G¬ô 
 4.5 ð†ìŠð®Š¹ ñŸÁ‹ ÜîŸ° «ñ™ 
5. «õ¬ô 
 5.1 ªî£NôPë˜ 
 5.2 ªî£N™ ÜPò£îõ˜ 
6. «õ¬ôJ¡ î¡¬ñ 
 6.1 Iîñ£ù «õ¬ô 
 6.2 è®ù «õ¬ô 
7. °´‹ðˆF¡ Ý‡´ õ¼ñ£ù‹ 
 7.1 Ï.1 & 3 ô†ê‹ 
 7.2 Ï.3 & 5 ô†ê‹ 
 7.3 Ï.5 ô†êˆFŸ° «ñ™ 
8. F¼ñíˆ î°F 
 8.1 F¼ñíñ£è£îõ˜ 
 8.2 F¼ñíñ£ùõ˜ 
 8.3 ñ¬ùM / èíõ¬ó Þö‰îõ˜ 
 8.4 Mõ£èóˆî£ùõ˜ 
                           xxxiv 
9. àí¾Šðö‚è‹ 
 9.1 ¬êõ‹ 
 9.2 Ü¬êõ‹ 
10. Ü¬êõ‹ ê£ŠH´i˜è÷£ù£™, âšõ÷¾ ï£†èÀ‚°ªè£¼ º¬ø 
 10.1 õ£óˆF™ å¼º¬ø 
 10.2 õ£óˆF™ Þ¼º¬ø 
 10.3 õ£óˆF™ ðôº¬ø 
 10.4 âŠªð£¿î£õ¶ 
11. ñ¶ Ü¼‰¶‹ ñŸÁ‹ ¹¬èŠH®‚°‹ ðö‚è‹ àœ÷î£? 
 11.1 ¹¬èŠH®ˆî™ 
 11.2 ñ¶ Ü¼‰¶î™ 
 11.3 Þó‡´‹ 
 11.4 â¶¾I™¬ô 
12. °´‹ðˆF™ âõ¼‚«èÂ‹ Þ¼îò‹ ñŸÁ‹ ¸¬øfó™ «ï£Œ àœ÷î£? 
 12.1 Ý‹ 
 12.2 Þ™¬ô 
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APPENDIX XII 
CLINICAL VARIABLE PROFORMA 
Purpose 
     This proforma is used by the researcher to collect information on clinical 
variables such as diagnosis, number of chest drains, and type of chest drain, number of 
days of chest drainage, associated treatment for pain, co morbid illness, and previous 
experience of chest drainage. 
 
Instructions 
     The researcher will collect information and select appropriate answers according 
to the collected information and place the correct option in the given box. Please feel 
free and frank in answering these questions. The Collected information will be kept 
confidential and anonymity will be maintained throughout the study. 
 
Sample no 
1.   Diagnosis                                                                                                                                                     
1.1 Undergone cardiac surgery 
1.2 Undergone thoracic surgery 
1.3 On medical treatment for cardiovascular or pulmonary disorders    
1.4 Any other               
            
2. Type of chest drain present 
2.1 Anterior drain 
2.2 Pleural drain 
2.3 All the above 
                           xxxvi 
3. Number of days on chest drainage 
3.1 Less than one day 
3.2 One to three days 
3.3 More than three days 
4. Number of chest drainage tubes 
4.1 One 
4.2 Two 
4.3 Three 
44.4 More than three 
5. BMI in sqm2 
5. 1 Less than 20 
5.2 20 – 25 
5.3 25-30 
5.4 Above 30 
6. Treatment for pain 
6.1 Oral NSAIDs 
6.2 Parenteral NSAIDs 
6.3 Narcotic analgesics 
6.4 On NSAIDs and Narcotics 
7. Physical activity that increases pain 
7.1 Chest physiotherapy 
7.2 Ambulation 
7.3 Position change 
7.4 Dressing or any procedures 
                           xxxvii 
8. Previous experience of chest drainage 
8.1 Yes 
8.2 No 
9. Ambulated with chest drainage tubes 
9.1 Yes 
9.2 No 
10. Co- morbid illness 
10.1 Yes 
10.2 No 
If yes, Specify -------------- 
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ñ¼ˆ¶õ MõóƒèO¡ ñ£Áð†ì °PŠ¹è¬÷ ÜP»‹ ñ£FKŠð®õ‹ 
«ï£‚è‹ 
 Þ‰î M÷‚èŠð†®òL¡ «ï£‚è‹ ñ£Áð´‹ ñ¼ˆ¶õ °íƒè¬÷ 
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 4.1  å¡Á 
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BLUE PRINT - RATING SCALE TO ASSESS THE LEVEL OF SATISFACTION 
OF PATIENTS WITH CHEST DRAINAGE ABOUT THE ICE COMPRESS 
THERAPY 
 
 
 
Item description questions No. of questions Percentage 
 Method 
 
of ice compress 
application 
1,2,3,4 4 40% 
Effects of 
 
the therapy 
5,6, 2 40% 
 
Researcher’s approach 
7,8,9,10 4 20% 
xlii  
 
APPENDIX XIII 
 
RATING SCALE TO ASSESS THE LEVEL OF SATISFACTION OF PATIENTS 
WITH CHEST DRAINAGE ABOUT THE ICE COMPRESS THERAPY 
Purpose 
 
This questionnaire used by the researcher to know the level of satisfaction of ice 
compress therapy among the patients with chest drainage 
Instructions 
 
This rating scale has got three categories and each question with four options 
which describe  the level of satisfaction. Please answer the following questions and 
describe your satisfaction level  about the ice compress therapy. Please feel free and 
frank in answering these questions. Confidentiality will be maintained. 
 
 
S.NO ITEM HIGHLY 
 
SATISFIED 
MODERATELY 
 
SATISFIED 
JUST 
 
SATISFIED 
DISSATISFIED 
A. Method of ice 
compress 
application 
    
1. Whether  you 
 
were satisfied 
with the method 
of application of 
ice compress 
therapy 
    
xliii 
 
 
 
 
 
 
2. Are you satisfied 
 
with the duration 
of the therapy 
    
3. Where you 
 
comfortable with 
the frequency of 
the therapy 
    
4. Are you satisfied 
 
with the timing 
and the 
temperature of the 
therapy 
    
B.  Effects 
 
of the therapy 
    
5. Are you satisfied 
 
with the benefits of 
the therapy 
    
6. Where are you 
 
satisfied with the 
method of 
evaluation by the 
researcher 
    
xliv 
 
 
 
 
 
 
C Researcher’s 
approach 
    
7. Where you 
 
comfortable with 
the approach of 
the researcher 
    
8. Whether you 
 
satisfied with the 
methods of data 
collection 
    
9. Are you satisfied 
 
with the method 
of 
communication 
by the researcher 
    
10. Whether the 
 
explanation given 
by the researcher 
about the therapy 
was satisfactory 
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SCORING   KEY: 
Highly satisfied            -  4 
Moderately satisfied    -  3 
Just satisfied                -  2 
Dissatisfied                  –  1 
 
SCORING INTERPRETATION: 
            Highly satisfied              -          > 75% 
            Moderately satisfied      -          50% – 75% 
            Just satisfied                   -          25% - 50% 
             Dissatisfied                  -          < 25%  
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ðQ‚è†® °Á‚°î™ ðò¡ð£†®™ ðƒ° ªðŸ«ø£K¡ F¼ŠF‚è£ù G¬ô¬ò 
ÜP»‹ Ü÷¾«è£™ 
«ï£‚è‹ 
 Þ‚è¼M ðQ‚è†® °Á‚°î™ ðò¡ð£†®™ ðƒ° ªðŸ«ø£K¡ 
F¼ŠF‚è£ù G¬ô¬ò ÜP»‹ Ü÷¾«è£™ 
º¡°PŠ¹ 
 Þƒ° 10 «èœMèœ W«ö àœ÷ù. ðF™èœ Iè¾‹ F¼ŠFJL¼‰¶ 
ÜF¼ŠF õ¬ó MK‰¶œ÷¶. àƒèœ ðF™èÀ‚° «ïó£è () ªêŒò¾‹. 
àéèœ ðF™è¬÷ ²î‰Fóñ£è¾‹, ªõOŠ¬ìò£è¾‹ Ãø¾‹. àƒèœ ðF™èœ 
óèCòñ£è ¬õ‚èŠð´‹ ñŸÁ‹ ÝŒ¾‚è£è ñ†´«ñ ðò¡ð´ˆîŠð´‹. 
õ. 
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 ðQ‚è†® °Á‚°î™ º¬øJ¡ ðò¡ð£´     
1. ðQ‚è†® °Á‚°î™ º¬øJ¡ F¼ŠF     
2. ÜîQ¡ è£ô Ü÷M¡ F¼ŠF     
3. ÜîQ¡ Ü¬ô â‡ F¼ŠF     
4. ÜîQ¡ î¡¬ñ ñŸÁ‹ °O˜G¬ôJ¡ 
F¼ŠF 
    
 ðQ‚è†´ °Á‚°îL¡ ê½¬èèœ     
5. ðQ‚è†® °Á‚°îL¡ ê½¬èèO¡ 
F¼ŠF 
    
                           xlvii 
6. ÝŒõ£÷˜ ñFŠd†®¡ F¼ŠF     
 ÝŒõ£÷˜     
7. ÝŒõ£÷K¡ Üµ°º¬ø     
8. ÝŒõ£÷K¡ ñFŠd´ ñŸÁ‹ îèõ™ 
«êèK‚°‹  º¬ø 
    
9. ÝŒõ£÷K¡ ªî£ì˜¹ º¬ø     
10. ÝŒõ£÷K¡ MKõ£‚°‹ º¬ø     
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APPENDIX XIV 
STANDARDISED PAIN ASSESSMENT TOOL 
Mc GILL PAIN QUESTIONNAIRE 
                           xlix 
ªñ‚ A™ õL ñFŠd†´ ÝŒõP‚¬è 
  
õLJ¡ î¡¬ñ õLJ™¬ô ªñ¶õ£ù Iîñ£è è´¬ñò£è 
¶®ˆî™     
°ˆ¶õL     
èˆF‚ °ˆî™     
Ã˜¬ñ     
H®ˆF¿ˆî™     
è®ùñ£ù     
Å´/âK„ê™     
õLˆî™     
ðÀ     
ªñ¡¬ñ     
H÷¾ð†ì¶     
è´‹«ê£˜¾     
ªõÁŠÌ†´A¡øù     
ðò‹     
ªè£´¬ñ/î‡®Š¹     
                           l 
APPENDIX XV 
NUMERICAL RATING PAIN SCALE 
In the numerical scale, the patient has the option to verbally rate their scale from 
0 to 10 or to place a mark on a line indicating their level of pain. 0 indicates the absence 
of pain, while 10 represents the most intense pain possible. 
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OBSERVATION RECORD 
Scale Num 
rating 
scale 
MC 
Gill 
Num 
rating 
scale 
MC 
Gill 
Num 
rating 
scale 
MC 
Gill 
Num 
rating 
scale 
MC 
Gill 
Time  
 
       
Score  
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APPENDIX XVI 
PROTOCOL FOR CHEST DRAIN REMOVAL 
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Control group 
Experimental 
group 
Age in years 
< 40yrs 
40-60yrs 
>60 yrs 
Gender 
Male 
Female 
Area of residence 
Urban 
Sub urban 
Rural 
Education 
Illiterate 
Primary 
Secondary 
Higher secondary 
Graduate and above 
Occupation 
Professional 
Non professional 
CG 
EG 
 
AG 
1.1 
1.2 
1.3 
G 
2.1 
2.2 
AR 
3.1 
3.2 
3.3 
ED 
4.1 
4.2 
4.3 
4.4 
4.5 
OC 
5.1 
5.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
History of smoking and alcoholism 
Yes 
No 
family history-cardio respiratory 
disease 
Yes 
No 
Diagnosis 
Undergone cardiac surgery 
Undergone thoracic surgery 
Type of chest drain present 
Anterior drain 
Pleural drain 
Both 
Number of days on chest drain 
< than one day  
1-3 days 
> than 3 days 
Number of chest drainage tubes 
One 
Two 
Three 
 
HO 
11.1 
11.2 
FH 
 
12.1 
12.2 
DG 
1.1 
1.2 
CD 
2.1 
2.2 
2.3 
ND 
3.1 
3.2 
3.3 
NT 
4.1 
4.2 
4.3 
 
APPENDIX  XVII 
DATA CODE SHEET 
 
                           lviii 
 
Nature of work 
Sedentary 
Moderate 
Heavy 
Annual income 
Rs.1lak – 3lak 
Rs.3lak – 5lak 
> 5lak 
Marital status 
Unmarried 
Married 
Widow 
Divorce 
Type of diet 
Vegetarian 
Mixed 
If non veg, how 
often 
Once a week 
Twice a week 
Often 
 
 
NW 
6.1 
6.2 
6.3 
AI 
7.1 
7.2 
7.3 
MS 
8.1 
8.2 
8.3 
8.4 
TD 
9.1 
9.2 
NV 
10.1 
10.2 
10.3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BMI 
< 20 sqm2 
20 – 25 sqm2 
25-30sqm2 
Treatment for pain 
Oral NSAIDs 
Parenteral NSAIDs 
Physical activity that increase pain 
Chest physio 
Ambulation 
Position change 
Dressing or any other procedure 
Previous experience with chest 
drain 
Yes 
No 
Ambulated with chest drain 
Yes 
No 
Co morbid illness 
Yes 
No 
 
BM 
5.1 
5.2 
5.3 
TP 
6.1 
6.2 
PA 
7.1 
7.2 
7.3 
7.4 
EX 
 
8.1 
8.2 
AM 
9.1 
9.2 
CM 
10.1 
10.2 
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CG 
 DEMOGRAPHIC VARIABLES  CLINICAL VARIABLES PRETEST 
POST TEST  
OB I 
  
POST  
TEST  
OBII 
POST  
TEST  
OB III   
AG G AR ED OC NW AI MS TD NV HO FH DG CD ND NT BM TP PA EX AM CM NR MG NR MG NR MG NR MG 
1 1.2 2.2 3.1 4.5 5.1 6.2 7.2 8.1 9.1 0 11.1 12.1 1.1 2.3 3.2 4.2 5.2 6.1 7.1 8.2 9.2 10.1 9 3 9 3 7 3 8 2 
2 1.1 2.2 3.1 4.2 5.2 6.2 7.1 8.2 9.1 0 11.4 12.2 1.1 2.1 3.2 4.2 5.2 6.1 7.2 8.2 9.1 10.2 8 3 7 2 7 2 6 2 
3 1.3 2.2 3.2 4.4 5.2 6.2 7.2 8.2 9.2 10.1 11.1 12.1 1.1 2.3 3.2 4.2 5.1 6.1 7.3 8.2 9.2 10.2 10 3 10 3 8 2 7 2 
4 1.4 2.2 3.3 4.4 5.2 6.2 7.2 8.2 9.2 10.2 11.4 12.2 1.1 2.1 3.2 4.2 5.1 6.1 7.1 8.2 9.2 10.2 9 3 9 3 7 2 6 2 
5 1.1 2.1 3.1 4.5 5.1 6.2 7.3 8.2 9.2 10.1 11.4 12.1 1.1 2.3 3.2 4.3 5.2 6.1 7.1 8.2 9.2 10.1 10 3 9 3 9 2 6 2 
6 1.1 2.1 3.1 4.4 5.2 6.2 7.1 8.1 9.2 10.3 11.4 12.2 1.2 2.2 3.2 4.2 5.2 6.1 7.1 8.2 9.1 10.1 9 3 10 3 8 2 7 2 
7 1.2 2.1 3.1 4.3 5.2 6.2 7.2 8.2 9.2 10.2 11.1 12.2 1.1 2.1 3.2 4.2 5.3 6.1 7.1 8.2 9.2 10.1 10 3 9 2 8 2 7 2 
8 1.1 2.2 3.1 4.2 5.2 6.2 7.1 8.2 9.2 10.2 11.4 12.2 1.1 2.3 3.1 4.3 5.3 6.1 7.3 8.1 9.2 10.1 89 3 8 3 7 2 6 1 
9 1.1 2.1 3.1 4.1 5.2 6.2 7.2 8.2 9.2 10.3 11.3 12.1 1.1 2.1 3.2 4.2 5.3 6.1 7.1 8.2 9.2 10.1 10 3 9 3 8 3 7 3 
10 1.2 2.1 3.2 4.4 5.1 6.2 7.2 8.3 9.2 10.1 11.4 12.1 1.2 2.2 3.2 4.1 5.1 6.1 7.1 8.2 9.2 10.1 9 3 10 3 8 2 8 2 
11 1.2 2.1 3.2 4.4 5.2 6.2 7.2 8.2 9.1 0 11.2 12.1 1.1 2.1 3.2 4.2 5.2 6.1 7.1 8.2 9.2 10.1 10 3 9 3 7 2 7 2 
12 1.2 2.1 3.1 4.5 5.1 6.2 7.3 8.2 9.2 10.3 11.3 12.2 1.1 2.3 3.2 4.3 5.1 6.1 7.3 8.2 9.2 10.1 9 3 10 3 8 2 8 2 
13 1.2 2.1 3.1 4.5 5.1 6.2 7.2 8.2 9.2 10.4 11.4 12.2 1.1 2.3 3.2 4.3 5.1 6.1 7.1 8.2 9.2 10.2 8 3 9 3 7 3 7 2 
14 1.2 2.1 3.1 4.5 5.2 6.2 7.3 8.2 9.2 10.3 11.3 12.1 1.1 2.3 3.2 4.3 5.3 6.1 7.3 8.2 9.2 10.1 9 3 10 3 8 2 8 3 
15 1.2 2.1 3.2 4.5 5.2 6.2 7.2 8.2 9.2 10.1 11.4 12.1 1.2 2.2 3.2 4.2 5.3 6.1 7.1 8.2 9.2 10.1 9 3 9 3 8 2 6 2 
16 1.2 2.1 3.1 4.3 5.2 6.2 7.2 8.2 9.2 10.1 11.4 12.2 1.1 2.2 3.2 4.1 5.1 6.1 7.1 8.2 9.1 10.1 99 3 8 3 8 3 7 2 
17 1.1 2.2 3.1 4.3 5.2 6.2 7.1 8.2 9.1 0 11.4 12.2 1.1 2.3 3.2 4.3 5.1 6.1 7.1 8.2 9.2 10.2 9 3 9 3 8 3 7 2 
18 1.1 2.1 3.1 4.5 5.2 6.2 7.3 8.1 9.2 10.1 11.3 12.1 1.1 2.3 3.2 4.3 5.2 6.1 7.1 8.2 9.2 10.2 9 3 9 3 8 2 8 3 
19 1.2 2.2 3.1 4.3 5.2 6.2 7.1 8.2 9.2 10.2 11.4 12.1 1.2 2.2 3.2 4.1 5.1 6.1 7.2 8.2 9.2 10.1 9 3 9 3 8 2 7 2 
20 1.2 2.2 3.1 4.3 5.2 6.2 7.2 8.2 9.1 0 11.4 12.2 1.1 2.3 3.2 4.2 5.2 6.1 7.1 8.2 9.2 10.2 8 3 9 3 8 3 8 1 
21 1.2 2.1 3.2 4.3 5.2 6.2 7.1 8.2 9.2 10.1 11.2 12.2 1.1 2.2 3.2 4.1 5.2 6.1 7.3 8.2 9.2 10.1 9 3 9 3 8 2 7 3 
22 1.2 2.2 3.2 4.2 5.2 6.2 7.2 8.2 9.2 10.2 11.4 12.1 1.1 2.3 3.2 4.3 5.2 6.1 7.1 8.2 9.2 10.2 9 3 8 2 6 2 6 2 
23 1.2 2.1 3.2 4.3 5.2 6.2 7.2 8.2 9.2 10.2 11.2 12.1 1.1 2.3 3.2 4.3 5.1 6.1 7.1 8.2 9.2 10.1 10 3 9 3 8 2 8 2 
24 1.2 2.2 3.2 4.5 5.1 6.2 7.2 8.2 9.1 10.2 11.1 12.2 1.1 2.3 3.2 4.2 5.2 6.1 7.3 8.2 9.2 10.2 9 3 9 3 8 2 8 2 
25 1.1 2.1 3.1 4.2 5.2 6.2 7.1 8.1 9.2 10.2 11.4 12.2 1.2 2.2 3.2 4.1 5.2 6.1 7.1 8.2 9.1 10.2 10 3 10 3 7 2 7 1 
26 1.2 2.2 3.3 4.2 5.2 6.2 7.1 8.2 9.1 0 11.4 12.2 1.1 2.3 3.2 4.1 5.2 6.1 7.1 8.2 9.2 10.2 9 3 8 3 7 2 7 2 
27 1.1 2.1 3.1 4.3 5.2 6.2 7.1 8.1 9.2 10.2 11.4 12.1 1.2 2.2 3.2 4.2 5.1 6.1 7.2 8.2 9.2 10.1 10 3 10 3 8 2 8 2 
28 1.2 2.2 3.3 4.3 5.2 6.1 7.1 8.2 9.1 0 11.4 12.2 1.1 2.3 3.3 4.2 5.1 6.1 7.3 8.2 9.2 10.1 9 3 9 3 6 2 6 2 
29 1.1 2.1 3.3 4.3 5.2 6.2 7.2 8.1 9.2 10.1 11.4 12.1 1.1 2.2 3.2 4.1 5.3 6.1 7.1 8.2 9.2 10.2 9 3 9 3 7 2 7 1 
30 1.2 2.2 3.1 4.2 5.2 6.1 7.1 8.2 9.1 0 11.4 12.2 1.1 2.2 3.2 4.3 5.1 6.1 7.3 8.2 9.2 10.1 10 3 10 3 6 2 6 2 
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MASTER CODE SHEET- Control  Group 
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MASTER CODE SHEET – EXPERIMENTAL GROUP 
 DEMOGRAPHIC VARIABLES CLINICAL VARIABLES PRETEST 
POST 
TEST 
OB I  
POST 
TEST 
OBII 
POST 
TEST 
OB III  
EX AG G AR ED OC NW AI MS TD NV HO FH DG CD ND NT BM TP PA EX AM CM NR MG NR MG NR MG NR MG 
1 1.1 2.1 3.1 4.4 5.2 6.2 7.2 8.2 9.2 10.2 11.4 12.2 1.2 2.2 3.3 4.2 5.1 6.1 7.1 8.2 9.2 10.1 10 3 7 2 4 1 2 0 
2 1.2 2.1 3.2 4.2 5.2 6.2 7.1 8.2 9.1 0 11.4 12.2 1.1 2.3 3.2 4.3 5.2 6.1 7.2 8.2 9.2 10.1 8 3 7 2 5 0 2 0 
3 1.2 2.2 3.1 4.5 5.1 6.2 7.2 8.2 9.2 0 11.4 12.2 1.1 2.3 3.2 4.3 5.1 6.1 7.1 8.2 9.2 10.1 9 3 5 1 3 0 1 0 
4 1.3 2.1 3.3 4.3 5.2 6.2 7.1 8.2 9.1 0 11.4 12.2 1.1 2.3 3.2 4.3 5.2 6.1 7.2 8.2 9.2 10.1 9 3 5 1 3 0 1 0 
5 1.3 2.1 3.1 4.3 5.1 6.2 7.2 8.2 9.2 10.3 11.4 12.2 1.1 2.3 3.2 4.3 5.3 6.1 7.1 8.2 9.2 10.1 8 3 4 1 3 1 1 0 
6 1.2 2.2 3.1 4.5 5.2 6.2 7.3 8.2 9.2 10.1 11.4 12.1 1.1 2.3 3.2 4.3 5.2 6.1 7.1 8.2 9.2 10.1 8 3 5 1 3 0 0 0 
7 1.2 2.1 3.1 4.5 5.1 6.2 7.3 8.2 9.1 0 11.4 12.2 1.1 2.3 3.2 4.3 5.2 6.1 7.1 8.2 9.2 10.1 10 3 9 1 5 0 3 0 
8 1.1 2.1 3.2 4.4 5.1 6.3 7.2 8.2 9.2 10.3 11.3 12.1 1.2 2.2 3.3 4.2 5.1 6.1 7.2 8.2 9.2 10.2 9 3 5 1 3 0 1 0 
9 1.2 2.1 3.1 4.5 5.1 6.1 7.2 8.2 9.2 10.3 11.2 12.1 1.1 2.3 3.2 4.3 5.1 6.1 7.1 8.2 9.2 10.1 9 3 7 2 4 0 2 0 
10 1.1 2.2 3.2 4.4 5.2 6.3 7.1 8.2 9.2 10.2 11.1 12.2 1.2 2.2 3.3 4.2 5.2 6.1 7.2 8.1 9.2 10.2 9 3 5 1 4 0 2 0 
11 1.2 2.1 3.1 4.3 5.2 6.2 7.2 8.2 9.2 10.2 11.4 12.1 1.1 2.3 3.2 4.3 5.2 6.1 7.1 8.2 9.1 10.1 9 3 6 1 4 1 1 0 
12 1.2 2.1 3.2 4.2 5.2 6.2 7.1 8.2 9.2 10.2 11.3 12.1 1.1 2.3 3.2 4.3 5.2 6.1 7.1 8.1 9.2 10.1 9 3 8 3 4 0 1 0 
13 1.2 2.1 3.3 4.3 5.2 6.2 7.3 8.2 9.2 10.1 11.3 12.2 1.1 2.3 3.2 4.3 5.2 6.1 7.2 8.1 9.2 10.2 10 3 7 3 4 2 2 0 
14 1.1 2.2 3.1 4.3 5.2 6.2 7.1 8.2 9.2 10.1 11.4 12.2 1.1 2.1 3.2 4.2 5.2 6.1 7.1 8.2 9.2 10.2 9 3 8 2 5 1 3 0 
15 1.2 2.1 3.1 4.3 5.2 6.2 7.2 8.2 9.2 10.3 11.4 12.1 1.1 2.3 3.2 4.3 5.3 6.1 7.3 8.2 9.2 10.1 10 3 8 3 4 2 2 0 
16 1.2 2.1 3.1 4.5 5.2 6.2 7.2 8.2 9.2 10.1 11.2 12.2 1.1 2.3 3.2 4.3 5.3 6.1 7.1 8.2 9.2 10.2 8 3 4 1 2 1 1 0 
17 1.2 2.1 3.1 4.3 5.2 6.2 7.2 8.2 9.2 10.2 11.4 12.2 1.1 2.3 3.2 4.3 5.1 6.1 7.1 8.2 9.2 10.1 7 3 5 1 4 0 2 0 
18 1.2 2.1 3.1 4.4 5.2 6.1 7.1 8.2 9.2 10.4 11.4 12.2 1.1 2.3 3.1 4.3 5.3 6.1 7.2 8.2 9.2 10.2 8 3 6 2 4 1 3 0 
19 1.2 2.1 3.1 4.5 5.2 6.2 7.1 8.2 9.2 10.2 11.1 12.2 1.1 2.3 3.2 4.3 5.2 6.1 7.1 8.2 9.2 10.2 9 3 7 2 3 0 2 0 
20 1.2 2.1 3.2 4.4 5.2 6.2 7.3 8.2 9.2 10.4 11.4 12.1 1.1 2.1 3.2 4.2 5.3 6.1 7.3 8.2 9.2 10.2 8 3 7 2 4 0 1 0 
21 1.2 2.1 3.2 4.3 5.2 6.2 7.3 8.1 9.2 10.3 11.4 12.2 1.2 2.3 3.2 4.1 5.1 6.1 7.2 8.2 9.1 10.1 9 3 7 3 3 0 1 0 
22 1.2 2.1 3.1 4.3 5.2 6.2 7.2 8.2 9.2 10.3 11.3 12.2 1.1 2.3 3.2 4.3 5.1 6.1 7.1 8.2 9.2 10.1 8 3 7 2 4 0 2 0 
23 1.2 2.1 3.1 4.4 5.2 6.1 7.1 8.2 9.2 10.1 11.4 12.1 1.1 2.3 3.2 4.3 5.3 6.1 7.1 8.2 9.2 10.2 9 3 7 1 3 0 1 0 
24 1.2 2.1 3.1 4.5 5.2 6.2 7.3 8.2 9.2 10.2 11.3 12.2 1.1 2.3 3.2 4.3 5.3 6.1 7.1 8.2 9.2 10.1 9 3 7 1 3 1 1 0 
25 1.2 2.1 3.1 4.4 5.2 6.1 7.3 8.2 9.2 10.1 11.4 12.1 1.1 2.3 3.1 4.3 5.3 6.1 7.1 8.2 9.1 10.1 9 3 7 2 4 2 2 1 
26 1.3 2.1 3.2 4.3 5.1 6.2 7.2 8.2 9.2 10.2 11.3 12.2 1.2 2.3 3.2 4.3 5.2 6.1 7.1 8.2 9.2 10.2 10 3 9 3 7 0 6 2 
27 1.2 2.1 3.2 4.3 5.2 6.2 7.2 8.2 9.2 10.1 11.4 12.1 1.2 2.2 3.2 4.2 5.3 6.1 7.1 8.2 9.1 10.1 10 3 7 2 4 0 2 0 
28 1.1 2.1 3.1 4.2 5.2 6.2 7.2 8.2 9.2 10.2 11.3 12.2 1.2 2.2 3.2 4.2 5.2 6.1 7.2 8.2 9.2 10.2 10 3 8 1 4 0 2 0 
29 1.1 2.1 3.1 4.3 5.1 6.1 7.2 8.2 9.2 10.2 11.3 12.2 1.2 2.2 3.2 4.2 5.3 6.1 7.3 8.2 9.2 10.2 10 3 8 1 6 0 4 0 
30 1.1 2.1 3.1 4.3 5.2 6.2 7.1 8.2 9.2 10.1 11.3 12.2 1.1 2.3 3.2 4.2 5.3 6.1 7.1 8.2 9.2 10.2 10 3 8 1 4 0 2 0 
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